Florida Institute of Technology

Scholarship Repository @ Florida Tech
Theses and Dissertations
5-2020

The Effects of Firm Age and Firm Size on Strategic Agility and
Performance
Jonathan Henry Reed

Follow this and additional works at: https://repository.fit.edu/etd
Part of the Business Administration, Management, and Operations Commons

The Effects of Firm Age and Firm Size on
Strategic Agility and Performance

by
Jonathan Henry Reed

A dissertation submitted to the Bisk College of Business at
Florida Institute of Technology
in partial fulfillment of the requirements
for the degree of

Doctor
of
Business Administration

Melbourne, Florida
May, 2020

We the undersigned committee hereby recommend that
the attached document be accepted as fulfilling in part of the requirements
for the degree of Doctor of Business Administration.
“The Effects of Firm Age and Firm Size on Strategic Agility and Performance”
a dissertation by Jonathan Henry Reed.

__________________________________
Scott Benjamin, Ph.D.
Major Advisor
Assistant Professor, Management
Nathan M. Bisk College of Business

__________________________________
Joseph Montelione, D.M.A.
Assistant Professor of Music
School of Arts and Communications

__________________________________
Enrique Perez, Ph.D.
Assistant Professor and Associate Dean
Nathan M. Bisk College of Business

__________________________________
Theodore Richardson, Ed.D.
Professor and Dean
Nathan M. Bisk College of Business

© Copyright 2020 Jonathan Henry Reed
All Rights Reserved.

The author grants permission to make single copies ____________________

Abstract
Title:

The Effects of Firm Age and Firm Size on Strategic Agility and
Performance

Author:

Jonathan Henry Reed

Advisor:

Dr. Scott Benjamin

Strategic agility is a relatively new construct in the field of strategic management which
describes the degree to which a firm is flexible with its business strategy. Strategically
agile firms are able to change their market focus, product mix, key resources, or business
models quickly in order to exploit opportunities. This study advances our understanding
of strategic agility by empirically testing the Doz and Kosonen (2010) model of the
construct in a cross-section of firms in multiple industries with several contingency
factors including firm age, firm size, and environmental turbulence. Using CEO-level
survey data, the model is validated, and nine hypotheses are tested. Significant
relationships are found between firm age and strategic agility, and between strategic
agility and firm performance. The nature of the relationships is found to depend on the
interaction with environmental turbulence. Practical applications of the findings include
a strategic agility scale which may be used by firms to measure and develop their
strategic agility, and guidance regarding the environmental conditions under which
strategic agility may be the most beneficial.
Keywords: strategic agility, dynamic capabilities, environmental turbulence, firm age,
firm size, firm performance, strategy, competitive advantage
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Chapter 1: Introduction
Overview
Strategic agility is a relatively new construct in the field of strategic management
which applies the notion of agility (flexibility and speed) to business strategy (Long,
2000; Doz & Kosonen, 2008a; Ojha, 2008). Strategically agile firms are able to
transform quickly through heightened sensitivity to strategic developments, making bold
and fast decisions, and reconfiguring their resources rapidly (Doz & Kosonen, 2008a,
2008b, 2010). Researchers have only recently begun to investigate the effect of strategic
agility on firm performance (Ofoegbu & Akanbi, 2012; Shin, Lee, Kim, & Rhim, 2015;
Khoshnood & Nematizadeh, 2017; Clauss, Abebe, Tangpong, & Hock, 2019). A positive
relationship between strategic agility and performance would suggest strategic agility to
represent a source of competitive advantage, enabling firms to capture economic rents
(Peteraf & Barney, 2003; Ricardo, 1817/2004).
The effects of firm age and firm size have been extensively studied in strategic
management. Most studies show young and small firms to be competitively
disadvantaged due to their lack of capital, experience, economies of scale, market
recognition, and other factors (Penrose, 1959). However, some studies show young and
small firms to have advantages in areas such as innovation (Shane, 2001; Breitzman &
Hicks, 2008), entrepreneurship (Miller, 1983; Pett & Wolff, 2016), learning (Autio,
Sapienza, & Almeida, 2000; Gray, 2006), and flexibility (Mintzberg, 1979; Fiegenbaum
& Karnani, 1991). Hannan and Freeman (1977, 1984) argue that young and small firms
suffer from less structural inertia, enabling them to respond more rapidly to
environmental change. These findings describe characteristics consistent with strategic
1

agility. If young and small firms are found to be more strategically agile than older and
larger firms, then strategic agility may provide them a source of competitive advantage
when competing against more mature firms. However, strategic agility has not yet been
studied in firms of different ages and sizes.
This research empirically investigates the effects of firm age and firm size on
strategic agility, and the relationship between strategic agility and firm performance. The
selected context is multiple industries in the State of Florida due to its large economic
size (U.S. Bureau of Economic Analysis, 2019) and high industry diversity (Florida Gulf
Coast University, 2019). A survey instrument is used to collect and analyze data using
quantitative methods to validate the strategic agility construct and explore its
relationships with other variables.
Background and Rationale of the Study
The field of strategic management seeks to explain how firms might achieve
sustained competitive advantage. Since the early 1960s, several theories have been
advanced (Hoskisson, Hitt, Wan, & Yiu, 1999; Mintzberg, Ahlstrand, & Lampel, 2009).
The Design school presents strategy as a deliberate process, considering factors both
internal and external to the firm, for which the CEO is uniquely responsible (Learned,
Christensen, Andrews, & Guth, 1965). The Planning school focuses on strategy
formulation through detailed analysis, planning and budgeting, resulting in the corporate
strategic plan (Ansoff, 1965; Andrews, 1971). The Positioning school concentrates on
the external environment and the firm’s competitive position within its industry structure
(Porter, 1980, 1996, 2008), while the Resource-Based View (RBV) concentrates on
internal resources and capabilities as sources of competitive advantage, particularly when
2

they are valuable, rare, inimitable, and non-substitutable (Wernerfelt, 1984; Barney,
1991; Peteraf & Barney, 2003). Dynamic capabilities, an off-shoot of RBV, holds that
the firm’s ability to reconfigure its resources in rapidly changing environments is what
allows it to sustain a competitive advantage over time (Teece, Pisano, & Shuen, 1997;
Eisenhardt & Martin, 2000; Teece, 2009).
This research extends the progression of study in strategic management by
investigating a particular type of dynamic capability, strategic agility (Ojha, 2008; Teece,
Peteraf, & Leih, 2016). Strategic agility represents the firm’s capability to dynamically
change its strategy, defined as the firm’s broad formula for how it is going to compete
(Porter, 1980). This includes its market focus, product mix, key resources, and business
models. Firms which are able to alter strategy quickly may enjoy a competitive
advantage over firms which are slower to strategically respond, especially in volatile
industries. Further, a dynamic capability at the strategic level may have a greater effect
on firm performance than other types of dynamics capabilities when cascaded throughout
the organization.
Statement of the Problem
Strategic agility is a relatively new construct in strategic management which may
represent a source of competitive advantage (Ojha, 2008; Doz & Kosonen, 2008a). It is
different from similar constructs such as strategic responsiveness (Andersen, Denrell, &
Bettis, 2007) which is reactive in nature, and organizational agility (Sull, 2010) which is
structurally focused. Strategically agile firms are able to change strategy quickly to both
exploit new opportunities and respond to changing environmental circumstances (Long,
2000). Strategic agility may hold special promise for young and small firms (Shin, Lee,
3

Kim, & Rhim, 2015). However, research on strategic agility is in its early stages. As is
often the case with new research streams, 1) multiple definitions and models for the
construct exist, 2) few contingency factors have been identified, and 3) empirical research
is limited. These three areas represent gaps in our current understanding of strategic
agility. If strategic agility represents a potential source of competitive advantage and our
current understanding is limited, then we must explore these gaps through additional
research.
Purpose of the Study
The purpose of this study was to advance our understanding of strategic agility by
operationalizing a recent model of strategic agility proposed by Doz and Kosonen (2010)
and empirically testing its relationship to firm performance under multiple contingent
conditions. Doz and Kosonen’s model identifies three dimensions and 15 subfactors of
strategic agility and may represent the most comprehensive model of the construct to
date. Potential contingency factors include firm age, firm size, environmental turbulence,
and organizational alignment. A cross-sectional, quantitative study was designed to
investigate a variety of firms by age, size, and industry, and to analyze the relationships
between the above-mentioned factors. The study therefore addressed each of the three
research gaps identified in the previous section.
Research Questions
The study was designed to answer two top-level research questions. The first
addressed the validity of the focal construct.
RQ1: Is the model of strategy agility proposed by Doz and Kosonen (2010)
conceptually valid?
4

The second addressed the relationship of the construct to relevant contingency factors.
RQ2: How does strategic agility relate to firm age, firm size, and firm
performance?
The first question must be undertaken before the second as it establishes the construct to
be subsequently measured and analyzed. These research questions were used to guide the
literature review and the synthesis of testable hypotheses in Chapter 2.
Definition of Terms
This section clarifies key terms which are used throughout the research. They are
provided in alphabetical order.
•

Business Model – The system of interdependent activities connecting customers,
partners, and vendors to create and appropriate value (Zott & Amit, 2010; Zott,
Amit, & Massa, 2011).

•

Capability – The firm’s capacity to deploy resources, usually in combination,
using organizational processes, to effect a desired end (Amit & Schoemaker,
1993).

•

Competence – A bundle of skills and technologies, often used synonymously with
capability (Hamel & Prahalad, 1994).

•

Competitive Advantage – The ability to create greater economic value than the
marginal competitor leading to economic rents (Peteraf & Barney, 2003).

•

Dynamic Capabilities – The ability to integrate, build, and reconfigure internal
and external competencies to address rapidly changing environments (Teece,
Pisano, & Shuen, 1997).
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•

Entrepreneurial Orientation – The processes, practices, and decision-making
activities that lead to the launching of new ventures (Lumpkin & Dess, 1996).

•

Environmental Turbulence – The changeability and unpredictability of the firm’s
environment (Ansoff, Kipley, Lewis, Helm-Stevens, & Ansoff, 1984/2019).

•

Firm Age – The number of years since the initial founding or establishment of an
organization (U.S. Small Business Administration, 2012b).

•

Firm Size – The scale of an organization as typically measured by its revenue or
number of employees (U.S. Small Business Administration, 2016).

•

Leadership Unity – The ability of the top management team to make bold, fast
decisions, without being bogged down in top-level “win-lose” politics (Doz &
Kosonen, 2010).

•

Organizational Alignment – The extent to which the strategy, structure, and
culture of the organization combine to create a synergistic whole that makes it
possible to achieve the goals laid out in the organization’s strategy (Semler,
1997).

•

Resources – The tangible and intangible assets which are tied semi-permanently
to the firm. These include brand names, in-house knowledge, skilled personnel,
trade contacts, machinery, efficient procedures, capital, etc. (Wernerfelt, 1984).

•

Resource Fluidity – The internal capability to reconfigure capabilities and
redeploy resources rapidly (Doz & Kosonen, 2010).

•

SME – Small to medium-size enterprise, for which the specific size standards vary
by country. For example, SMEs are considered to have less than 500 employees
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in the U.S. (Caruso, 2015) and less than 250 employees in the U.K. (Centre for
Strategy and Evaluation Services, 2012).
•

Strategic Agility – The firm’s capability to dynamically change its plan for
achieving sustained competitive advantage through its strategic sensitivity,
leadership unity, and resource fluidity. This definition is proposed by the author
for purposes of this research.

•

Strategic Sensitivity – The sharpness of perception of, and intensity of awareness
and attention to, strategic developments (Doz & Kosonen, 2010).

•

Strategy – The broad formula for how a business is going to compete, what its
goals should be, and what policies will be needed to carry out those goals (Porter,
1980).

Significance of the Study
This study builds upon one of the latest theories in strategic management,
dynamic capabilities, and one of its most recently proposed constructs, strategic agility.
The research contributes to both theoretical advancement and practical application of
strategic agility. Theory is advanced in three ways. First, if the Doz and Kosonen (2010)
model is found to be valid, it may be used more consistently by future researchers leading
to more rapid advancement in the field. Second, for strategic agility to be considered a
competitive advantage for a firm, a clear relationship must be found with firm
performance. The empirical nature of the study seeks to identify and quantify this
relationship. Third, several contingency factors may be found to be related to strategic
agility, thereby “building out” our understanding of the construct in the context of other
constructs and theories in strategic management.
7

The practical significance of the study consists of the development of a scale for
firms to measure their strategic agility, and a better understanding of the contingency
factors involved. For example, if young or small firms are found to be more strategically
agile than older or larger firms, they may choose to develop or leverage this capability in
order to compete more effectively. If environmental turbulence is found to influence the
effect of strategic agility on performance, then firms of any age or size may choose to
match their agility to the environment to improve their profitability, growth, or other
objectives.
Organization of the Remainder of this Study
This dissertation consists of five chapters following the Florida Institute of
Technology (FIT) dissertation handbook (Florida Institute of Technology, 2018).
Chapter 1 introduces the study. Chapter 2 reviews the relevant literature. Chapter 3
describes the methodology used in the research. Chapter 4 presents the research findings.
Chapter 5 provides conclusions and recommendations for future research. Appendices
are provided for survey materials and statistical details.

8

Chapter 2: Literature Review
Overview
Three streams of research are relevant to the study of the effect of firm age and
firm size on strategic agility and performance. The first is that of strategic agility.
Strategic agility is a relatively new concept within strategic management and is
recognized as a type of dynamic capability. Thus, the theory of dynamic capabilities is
first overviewed, followed by a detailed review of the conceptual and empirical literature
on strategic agility. The second research stream is the entrepreneurship literature as it
relates to firm age. Numerous studies have been conducted on both the benefits and
liabilities of new and young firms compared to their older counterparts. This literature is
overviewed and select studies of concepts similar in nature to agility, such as
entrepreneurial orientation and innovation, are summarized. The third research stream is
the Small to Medium-Size Enterprise (SME) literature. Extensive research has been
conducted on small firms due to their large numbers yet many disadvantages relative to
larger firms. The SME literature is overviewed and select studies related to decision
speed and flexibility in small firms, concepts similar in nature to agility, are addressed.
The remainder of this chapter is organized as follows. First, the guiding questions
and methods used to review the literature are discussed. The results of the literature
review are then presented in each of the research streams identified above: dynamic
capabilities, strategic agility, firm age, and firm size. Several constructs related to
strategic agility, such as strategic responsiveness, organizational agility, and
ambidexterity, are also discussed for construct clarification purposes. These findings are
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then synthesized to form hypotheses regarding the relationships between firm age, firm
size, strategic agility, and performance.
Questions that Guide the Research
Two questions guided the research: is the model of strategy agility proposed by
Doz and Kosonen (2010) conceptually valid (RQ1), and how does strategic agility relate
to firm age, firm size, and firm performance (RQ2)? For literature review purposes,
additional questions were asked in order to clarify these constructs and develop
hypotheses addressing the research questions. These additional questions included:
•

What are the conceptual and empirical findings on strategic agility to date?

•

How is firm age defined and why might young firms be strategically agile?

•

How is firm size defined and why might small firms be strategically agile?

•

How is firm performance best measured for firms of a variety of ages, sizes, and
industries?

•

How is strategic agility different from other, similar constructs such as strategic
responsiveness and organizational agility?

Method for Reviewing the Literature
On-line search of academic journals was the primary method used to identify and
review the relevant literature. The Florida Institute of Technology (FIT) library provided
on-line access to many databases of business literature including ProQuest, Emerald
Insight, Gale, JSTOR, and Business Source Complete. Leading journals such as the
Strategic Management Journal and Journal of Small Business Strategy were directly
accessed. Government databases at the U.S. Census Bureau, U.S. Small Business
Administration, and state and local levels were also used. When searching these
10

databases, key words such as agile, strategic agility, flexibility, ambidexterity, firm size,
age, SME, and others were used both alone and in combination. Once relevant articles
were found, other publications by the same authors, and references to additional research,
were followed. In addition to on-line search, the author’s meetings with advisors and
colleagues identified related topics, books, dissertations, and other materials which were
incorporated into the literature review.
Relevant Models, Theories, and Frameworks
This section summarizes the theoretical models and frameworks bearing upon the
research topic, including dynamic capabilities, strategic agility, firm age, firm size, and
other constructs related to strategic agility.
Dynamic Capabilities. Dynamic capabilities, as a theory of strategic
management, arose due to a dissatisfaction with the static perspective of the resourcebased view. Resources take time to build. Once in place, they must be protected by
isolating mechanisms lest they be stolen or imitated (Rumelt, 1984). This long-term
approach seems incompatible with high-velocity markets (Eisenhardt & Martin, 2000).
The theory of dynamic capabilities suggests that it is the ability to acquire or reconfigure
resources quickly which provides a source of competitive advantage. Teece, Pisano, and
Shuen (1997) define dynamic capabilities as “the firm’s ability to integrate, build, and
reconfigure internal and external competencies to address rapidly changing
environments” (p. 516).
Capabilities or competencies are the activities an organization is good at, while
core competencies are those which are central to its competitive success (Hamel &
Prahalad, 1994). However, capabilities are still a type of resource. Barney (1991)
11

defines resources broadly as all the assets, capabilities, organizational processes, firm
attributes, information, knowledge, etc. controlled by the firm. Hedberg, Dahlgren,
Hansson, and Olve (1994/2000) extend the scope of resources to include external
partners, networks, and other virtual resources supporting the firm. Helfat, Finkelstein,
Mitchell, Peteraf, Singh, Teece, and Winter (2007) adopt the same view, stating:
The “resource base” of an organization includes tangible, intangible, and
human assets (or resources) as well as capabilities which the organization
own, controls or has access to on a preferential basis. An organization
need not own a resource or capability for it to comprise part of the
resource base. (p. 4)
Integrating, building, and reconfiguring these internal and external competencies takes
place in several ways. Resources may be acquired in the strategic factors market
(Barney, 1986) or accumulated over time (Dierickx & Cool, 1989). Existing resources
may be structured, bundled, and orchestrated in new ways to create new value (Sirmon,
Hitt, & Ireland, 2007; Sirmon, Hitt, Ireland, & Gilbert, 2011). Co-specialized resources
may be less imitable and drivers of profit appropriation (Teece, 1986). Most importantly,
all these dynamic managerial actions can lead to economic rents (Amit & Schoemaker,
1993; Adner & Helfat, 2003).
It is evident that strategic agility is a type of dynamic capability when the firm’s
strategy is viewed as the capability subject to change, and agility is viewed as the manner
of change. That is, dynamic ≈ agility and capability ≈ strategy. Burgelman and Grove
(2007) use the term “strategic dynamics” for this capability in corporations. It is further
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evident that dynamic capabilities and strategic agility are related by comparing a leading
model for each. Teece (2009) states:
For analytical purposes, dynamic capabilities can be disaggregated into the
capacity (1) to sense and shape opportunities and threats, (2) to seize
opportunities, and (3) to maintain competitiveness through enhancing,
combining, protecting, and when necessary, reconfiguring the business
enterprise’s intangible and tangible assets. (p. 4)
Teece abbreviates these dimensions as sensing, seizing, and transforming. Doz and
Kosonen (2008a) state:
The three key dimensions of strategic agility: 1) strategic sensitivity (both
the sharpness of perception and the intensity of awareness and attention);
2) collective commitment (the ability of the top team to make bold
decisions – fast, without being bogged down in “win-lose” politics at the
top); 3) resource fluidity (the internal capability to reconfigure business
systems and redeploy resources rapidly.) (p. 1)
As shown by Table 1, the three dimensions of each of these two models appear to be
closely aligned.
Table 1: Alignment of Dynamic Capabilities and Strategic Agility
Dynamic Capabilities
(Teece)

Strategic Agility
(Doz & Kosonen)

Sensing opportunities and threats

Strategic sensitivity

Seizing opportunities

Leadership unity

Transforming assets

Resource fluidity
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Strategic Agility. The concept of agility in a business context has its roots in
manufacturing. Researchers at the Iacocca Institute (1991, 1992) are most often cited as
the first to use the term “agile manufacturing” in a study sponsored by the U.S. Office of
Naval Research (ONR). They argued that agility rather than mass production represented
the future for 21st century manufacturing. Agile manufacturing is described as rapid
product creation, development, and modification made possible by inter-disciplinary
project teams, design throughout the product life cycle, scientific knowledge of the
manufacturing process, flexible and affordable production processes and equipment, the
ability to obtain and share information quickly, and modular product designs. An
outcome of the study was the establishment of the Agile Manufacturing Enterprise Forum
(AMEF) in late 1991 to accelerate national progress towards agile manufacturing.
Agile manufacturing concepts and processes were extensively investigated and
developed during the 1990s and early 2000s (Goldman & Nagel, 1993; Kidd, 1994;
Dove, 1996; Dove, Hartman, & Benson, 1997; Yusuf, Sarhadi, & Gunasekaran, 1999;
Gunasekaran, 1999, 2001; Zhang & Sharifi, 2000). Gunasekaran (1999) defines agile
manufacturing as “the capability of surviving and prospering in a competitive
environment of continuous and unpredictable change by reacting quickly and effectively
to changing markets, driven by customer-designed products and services” (p. 87).
Gunasekaran and Yusuf (2002) provide a good overview of the agile manufacturing
literature. Over time, the agility concept was extended from manufacturing to the fields
of supply chain management (Dove, 1996; Yusuf, Gunasekaran, Adeleye, &
Sivayoganathan, 2004; Chen & Paulraj, 2004; Ambe, 2010) and Information Technology
(IT) (Sambamurthy, Bharadwaj, & Grover, 2003; Zerenler, 2007; Lu & Ramamurthy,
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2011) where the ability to reconfigure the suppliers and IT systems related to
manufacturing would be beneficial. Goldman, Nagel, Davison, and Schmid (2009)
further extend the concept from within the organization (first generation agility) to across
enterprise boundaries (next generation agility).
The first use of the term “strategic agility” is found in Roth (1996) although it is
still used there in a manufacturing context. Roth defines strategic agility as “the
capability to create the right products at the right place at the right time at the right price”
(p. 30). She emphasizes economies of knowledge as the enabler of strategic agility,
allowing companies to harness business acumen, skilled people, and advanced
technologies to consistently identify, assimilate and exploit new knowledge more
efficiently and effectively than the competition.
Long (2000) was the first to address strategic agility in the strategic management
sense. He defines strategic agility as “not only to maintain the flexibility to respond
quickly to changing circumstances and emerging opportunities but also to concentrate on
a clear strategic purpose” (p. 38). He positions the concept as a solution for the
disconnect between intended strategy and realized strategy (Mintzberg & Waters, 1985;
Mintzberg, 1994). Strategic agility constantly adjusts the intended strategy developed
through strategic planning to the various changing circumstances in the environment
resulting in a more direct connection with the implemented, realized strategy. Long
defines seven components of strategic agility: knowledge of clients, knowledge of
capabilities, clarity of vision, shared leadership, understanding of competition, strategic
target selection, and action. He also notes that strategic agility is characteristic of
entrepreneurs.
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The concept of strategic agility was more thoroughly developed by Doz and
Kosonen (2007, 2008a, 2008b, 2010). They describe strategically agile companies as
being able “to make fast turns and transform themselves without losing momentum”
(Kosonen, 2008a, p. x). They argue that strategic agility is comprised of three
dimensions: strategic sensitivity, leadership unity, and resource fluidity. Strategic
sensitivity represents an intense awareness of external trends combined with an internally
participative strategy process. It is proactive in nature, involving an open strategy
process, heightened strategic alertness, and high-quality internal dialogue. Leadership
unity (also called collective commitment) allows the top management team to make bold
decisions fast once a new strategic situation is perceived. It involves mutual dependency,
collaboration, and an integrative leadership style on the part of the CEO. Resource
fluidity is the internal capability to reconfigure capabilities and redeploy resources
quickly once a new strategic direction is determined. It involves the alignment of
strategy and structure, people rotation, and modular systems and structures which can be
reorganized quickly. Figure 1, adapted from Doz and Kosonen (2008a, p. 96), illustrates
these dimensions. According to Doz and Kosonen, all three are required for a firm to be
strategically agile:
The three meta-capabilities underlying strategic agility operate in a
multiplicative interaction over time. If leadership unity is not fully in
place - as at Nokia in the early 2000s – the full benefits of agility cannot
be achieved even if the other two are present to a relatively strong extent.
In short, the formulation is: Agility = Sensitivity x Unity x Fluidity. (Doz
& Kosonen, 2008b, p. 111)
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Figure 1: Doz and Kosonen Dimensions of Strategic Agility
Two years later, Doz and Kosonen (2010) identified five underlying determinants
for each of the three dimensions. Each determinant is a type of leadership action that
enhances strategic agility. Anticipating, for example, enhances strategic sensitivity by
exploring concepts for how customers might use future products and services.
Dialoguing enhances leadership unity by sharing strategic assumptions and hypotheses
across the leadership team. The full framework is shown in Table 2. Hamalainen,
Kosonen, and Doz (2012) illustrate the application of the framework to the public sector,
emphasizing the need to proactively identify and respond to emerging policy challenges
as opposed to market pressures and competition. Here, they identify three antitheses of
the strategic agility dimensions: strategic atrophy, diverging commitments, and resource
imprisonment. Recommendations are offered to overcome these challenges in
governmental organizations.
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Table 2: Doz and Kosonen (2010) Strategic Agility Framework
Strategic Sensitivity
1.

Anticipating – Sharpening foresight by exploring future usage concepts.

2.

Experimenting – Gaining insight through probing and testing.

3.

Distancing – Gaining perspective by distancing from day-to-day operations.

4.

Abstracting – Gaining generality by restating business models in conceptual terms.

5.

Reframing – Seeing the need for business model renewal.

Leadership Unity / Collective Commitment
6.

Dialoguing – Surfacing and sharing assumptions and hypotheses.

7.

Revealing – Making personal motives and aspirations explicit.

8.

Integrating – Building interdependencies through a common agenda.

9.

Aligning – Sharing a common interest, beyond incentives.

10. Caring – Providing empathy and compassion.
Resource Fluidity
11. Decoupling – Gaining flexibility by organizing as distinct, autonomous, but well-coordinated
entities.
12. Modularizing – Assembling and disassembling business systems and processes.
13. Dissociating – Separating resource use from resource ownership and negotiating access.
14. Switching – Using multiple business models and infrastructures.
15. Grafting – Importing business models from acquired companies.

Most recently, Doz (2020) reexamined the framework from a Human Resources
(HR) perspective, identifying HR levers that might be used to strengthen an
organization’s strategic agility. Firm age and firm size were both noted here as working
against strategic agility: “natural evolution leads to growing strategic rigidity as a
company ages” and “achieving strategic sensitivity is even harder in the context of a large
organization” (Doz, 2020, p. 3). These comments provide additional motivation for the
current study.
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A good deal of conceptual work on strategic agility has been published in recent
years, much of which draws upon Doz and Kosonen. Weber and Tarba (2014), in their
introduction to a special section of California Management Review on strategic agility,
define it as “the ability of management to constantly and rapidly sense and respond to a
changing environment by intentionally making strategic moves and consequently
adapting the necessary organizational configuration for successful implementation” (p.
7). This definition follows Doz and Kosonen. Three other articles in the same
publication discuss how strategic agility enables multi-national enterprises to operate
across emerging and established markets (Fourne, Jansen, & Mom, 2014), how different
types of mergers and acquisitions enhance strategic agility (Brueller, Carmeli, & Drori,
2014), and how leadership is central to managing the paradox between the long-term
view of strategy and the short-term view of agility (Lewis, Andriopoulos, & Smith,
2014). Vecchiato (2015) explores linkages between strategic foresight, first mover
advantages, and strategic agility. Jacoby and Shaw (2016) use an athletics analogy to
describe strategic agility in the U.S. military. They define strategic agility as the
“capacity at the global or theater level to rapidly assess complex and unpredictable
security challenges and opportunities and to decide and respond quickly, effectively, and
efficiently” (p. 36). Kumkale (2016) argues that strategic agility is a tool for creating
competitive advantage. Kwon, Ryu, and Park (2018) find strategic agility to be
characteristic of successful Korean founders, and Ivory and Brooks (2018) find strategic
agility to be involved in managing the paradox of corporate sustainability.
Perhaps most relevant to this study, Arbussa, Bikfalvi, and Marques (2016) were
interested in strategic agility in small firms. They conducted a longitudinal case study of
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Eurofirms Group S.L.U., a temporary workforce services company based in Spain. The
researchers were particularly interested in the effect of strategic agility on business model
innovation. They found two of the three Doz and Kosonen dimensions at work in
Eurofirms:
Our arguments allow us to conclude that these two meta-capabilities that
comprise strategic agility, resource fluidity and leadership unity, easily
match the features of SMEs with some downscaled adaption. They can be
considered almost inherent to the nature of SMEs. (p. 287)
Regarding the third dimension, they noted:
Strategic sensitivity relies on foresight, exploration, gaining perspective
and generality. It thus requires the ability to stay apart and detached from
daily operations, which means having free time for sensing. This
possibility is often limited in SMEs where slack is likely to be more
difficult to find than in large businesses. (p. 287)
The researchers also suggest the addition of a fourth dimension relative to strategic
agility in small firms, that of resourcefulness. However, resourcefulness might also be
considered a part of resource fluidity.
Eight empirical studies of strategic agility were found during the literature review.
These are listed in Table 3 and discussed here in detail due to their direct bearing on this
study. The first and most comprehensive study was the doctoral dissertation of Ojha
(2008) which investigated the impact of strategic agility (and other constructs) on
operations competitive capabilities and financial performance. Ojha operationalized five
of Long’s (2000) seven components of strategic agility creating a 15-item questionnaire
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addressing clarity of vision, understanding core capabilities, selecting strategic targets,
shared responsibility, and taking action. The other two of Long’s components,
knowledge of clients and knowledge of capabilities, were perceived by Ojha to relate to a
separately modelled construct (market acuity) and were therefore not included in strategic
agility. Operations competitive capabilities were modelled as innovation, disaster
immunity, quality, dependability, flexibility, and cost efficiency/leadership (Rosenzweig,
Roth, & Dean, 2003; Nassimbeni, 2003). Financial performance was measured as pre-tax
ROA, ROI, and ROS (Chen & Paulraj, 2004). Ojha also hypothesized environmental
turbulence to positively moderate the impact of strategic agility on operations
competitive capabilities and financial performance. As environmental turbulence
increased, strategic agility was expected to become more applicable and beneficial
(Sambamurthy, Bharadwaj, & Grover, 2003). Environmental turbulence was measured
as risk due to uncertainty in supply, demand, technology, and environment (Cao &
Dowlatshahi, 2005). Ojha sampled 267 manufacturing organizations in the United States
with one million dollars or more of sales and over 100 employees. Structural Equation
Modelling (SEM) was used as the primary analytical method. He found strategic agility
positively related to operations competitive capabilities, and operations competitive
capabilities positively related to financial performance, but the direct relationship
between strategic agility and financial performance was found to be negative. He also
found mixed results on the moderating effect of environmental turbulence; while positive
moderation was not supported, an inverted u-shaped relationship was suggested.
Limitations of the research relative to the present study include the lack of inclusion of
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small firms (< 100 employees), the single industry (manufacturing), and no control for
firm age.
Table 3: Conceptual Models and Empirical Studies of Strategic Agility (SA)
Long (2000) Model

Doz and Kosonen
(2008a) Model

Shin, Lee, Kim, and
Rhim (2015) Model

Factors:
• Clarity of vision
• Understanding core
capabilities
• Selecting strategic
targets
• Shared responsibility
• Taking action
Studies:
• Ojha (2008)
• Khoshnood &
Nematizadeh (2017)

Factors:
• Strategic sensitivity
• Leadership unity
• Resource flexibility

Factors:
• Technology capability
• Collaborative
innovation
• Organizational
learning
• Internal alignment

Studies:
• Ofoegbu & Akanbi
(2012)
• Junni et al. (2015)
• Al-Azzam,
Irtaimeh, &
Khaddam (2017)
• Clauss, Abebe,
Tangpong, &
Hock (2019)
Findings:
• SA related (+)
Org. Performance
• SA related (+)
Knowledge Trans.
• SA mediator of
Intel. Cap. and Org.
Excellence
• SA related (+) BMI
• SA related (+)
Firm Performance

Studies:
• Shin, Lee, Kim, &
Rhim (2015)

Studies:
• Kale, Aknar, & Basar
(2019)

Findings:
• SA related (+)
Customer Retention
• SA not related Fin.
Performance

Findings:
• SA related (+) Firm
Performance
• SA mediator of
Absorp. Cap. and Firm
Performance

Findings:
• SA related (+)
Comp. Capabilities
• SA related (-)
Fin. Performance
• Env. Turb. not
moderator of SA and
Firm Performance

Tallon and
Pinsonneault (2011)
Model (Org. Agility)
Factors:
• Customer agility
• Business partnering
agility
• Operations agility

Khoshnood and Nematizadeh (2017) followed up on Ojha’s work using the same
five-factor model and questionnaire to investigate the relationship between strategic
agility and competitive capabilities in Iranian private banks. For competitive capabilities,
they used the five factors of innovation, flexibility, quality, delivery reliability, and cost
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leadership, also drawn from Ojha. They used SEM as their primary analytical method.
Based on 101 completed questionnaires from five Iranian banks, they found significant
relationships between all factors of strategic agility and their competitive capabilities
construct, with clarity of vision having the strongest effect and core capabilities having
the weakest. Limitations of the research relative to this study include the focus on only
five firms in a single industry (banking), the lack of financial performance as a dependent
variable, and no measurement of the effects of firm age, size, or moderators such as
environmental turbulence.
Ofoegbu and Akanbi (2012) investigated the relationship between strategic agility
and perceived organizational performance in Nigerian manufacturing firms. They appear
to be the first to operationalize Doz and Kosonen’s three-dimensional model. However,
they used Ojha’s (2008) questionnaire items adapted to the Doz and Kosonen
dimensions. For perceived organizational performance, they used an 8-item scale with
subjective measures of financial and HR outcomes (Khandwalla, 1977; Wan, Kok, &
Ong, 2002). The sample consisted of 210 survey responses from employees of two firms.
Multiple analytical methods were used including multiple regression, t-test, Pearson
correlation, and analysis of variance. They found strategic agility to be positively related
to performance, and two of the three dimensions of strategic agility (strategic sensitivity
and leadership unity) to be independently related to performance. Limitations of the
research relative to this study are the focus on only two firms in a single industry
(manufacturing), and the use of a blended operationalization of strategic agility.
Junni, Sarala, Tarba, and Weber (2015) studied the role of strategic agility in
Mergers and Acquisitions (M&A). They hypothesized that the relationship between
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strategic agility and post-acquisition performance was mediated by knowledge transfer
between the acquirer and target companies. They used the three Doz and Kosonen
dimensions and developed their own questionnaire specific to acquisitions by drawing on
a variety of previous studies in the M&A literature. Their sample consisted of 123 survey
responses from 104 Finnish acquisitions which took place between 2006 and 2010.
Partial Least Squares (PLS), a variance-based form of SEM, was used as the primary
method of analysis. They found significant relationships between each of the strategic
agility dimensions (independently) and knowledge transfer, and between knowledge
transfer and performance. Limitations of the research relative to this study were the lack
of the use of the Doz and Kosonen (2010) 15-item scale, and no measurement of the
effects of firm age, firm size, or moderators such as environmental turbulence.
Al-Azzam, Irtaimeh, and Khaddam (2017) investigated strategic agility as a
mediator of the relationship between intellectual capital and organizational excellence in
the Jordanian service sector. They too created their own scale of three items for each of
the Doz and Kosonen (2008a) dimensions for a total of nine items. Unfortunately, they
did not publish their scale. They also created scales for intellectual capital (16 items) and
organizational excellence (18 items). Through an on-line survey they collected 600
questionnaires from managers in the services sector which included medical services,
higher education, banking, and others. Using multiple regression, they found strategic
agility to fully mediate the individual relationships between each of the intellectual
capital dimensions and organizational excellence. Limitations of the research relative to
this study include the focus on the services sector only, lack of financial performance as a
dependent variable, and lack of control by firm age or size.
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Shin, Lee, Kim, and Rhim (2015) studied strategic agility in Korean
manufacturing SMEs including the relationship of strategic agility with firm
performance. They developed their own four-factor model of strategic agility which was
considered appropriate for small Korean firms. These factors were technology capability,
collaborative innovation, organizational learning, and internal alignment. For firm
performance, they measured customer retention (high, low) and financial performance
(ROS, ROE). Their data set consisted of 244 firms and they used SEM as their primary
analytical method. They found support for the relationship of strategic agility with
customer retention but not with financial performance which they believed may be due to
1) a survey scaling issue, 2) Korean SMEs are often beholden to larger conglomerates
which limits profitability, and 3) a lag between strategic agility and financial results.
Limitations of the research relative to this study include the focus on small firms only, a
single industry (manufacturing), no control for firm age, and the acknowledged issues
relative to measuring financial performance.
Kale, Aknar, and Basar (2019) investigated strategic agility as a mediator of the
relationship between absorptive capacity (Cohen & Levinthal, 1990) and firm
performance. Recognizing the positive effect of absorptive capacity on firm performance
reported in the extant literature, they hypothesized that strategic agility would amplify
this effect. They studied 190 Turkish hotel firms using existing scales for their constructs
including a 14-item scale from Flatten, Greve, and Brettel (2011) for absorptive capacity,
an 8-item scale from Tallon and Pinsonneault (2011) for strategic agility, and a 7-item
scale from Zerenler (2005) for firm performance. It should be noted that the Tallon and
Pinsonneault scale was designed to measure organizational agility as opposed to strategic
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agility. Nonetheless, they found their agility measure to be positively related with
performance and to mediate the relationship between absorptive capacity and
performance. SEM was once again used as the primary analytical method. Limitations
of the research relative to this study include the single industry (accommodation) and no
control for firm age or size.
The most recent empirical study by Clauss, Abebe, Tangpong, and Hock (2019)
investigated Business Model Innovation (BMI) as a mediator of the relationship between
strategic agility and firm performance. They utilized a 9-item scale for strategic agility
based on the Doz and Kosonen (2008a) model but with their own three items for each of
the three dimensions (Hock, Clauss, & Schulz, 2016). A 5-item scale drawn from
Venkatraman and Ramanujam (1986) was used to measure firm performance.
Environmental turbulence was also measured using a 4-item scale from Jaworski and
Kohli (1993). Using multiple regression with a sample of 432 German firms in the
electronics industry, they found that strategic agility was positively related to BMI and
that environmental turbulence positively moderated this relationship. They found mixed
results on the relationship of BMI to firm performance. They also found strategic agility
to be directly (positively) related to firm performance with partial mediation by BMI.
Limitations of the research relative to this study include the single industry (electronics),
no control for firm age, and no testing of environmental turbulence as a moderator of the
relationship with performance.
The eight empirical studies of strategic agility may be summarized as follows.
Four different models of the strategic agility construct were used. Half of the studies
used the three dimensions from Doz and Kosonen (2008a) but none operationalized the
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Doz and Kosonen (2010) 15-item framework. All found positive relationships between
strategic agility and various intermediate outcomes. Results were mixed regarding
relationships with firm performance and the moderating effect of environmental
turbulence. All the studies used single industry sector data. Five used SEM-based
analysis and three used multiple regression. None studied the effect of firms of different
ages or sizes on strategic agility.
Given the multiple definitions of strategy agility offered by the literature, the
following definition is proposed for purposes of this study. Strategic agility is the firm’s
capability to dynamically change its plan for achieving sustained competitive advantage
through its strategic sensitivity, leadership unity, and resource fluidity. This definition
makes clear that strategic agility is a dynamic capability, that strategy seeks to attain
sustained competitive advantage, and that agility with strategy involves the three
dimensions proposed by Doz and Kosonen.
Firm Age and Entrepreneurship. The age of a firm is commonly defined and
measured in the literature as the number of years since its founding. Although there are
no established thresholds, young firms are often considered to be five or less years old
(Coleman, 2004; Aziz & Samad, 2016). The U.S. Census Bureau maintains detailed,
annual data on the age of U.S. firms in its Longitudinal Business Database (Jarmin &
Miranda, 2002). From this data, Table 4 shows the distribution of U.S. firms by age
group, indicating 403,902 firms were newly founded in 2014 (age 0) and 32.4% were
young (age 0 to 5).
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Table 4: U.S. Establishments by Age in 2014
Firm Age (Years)

Number Firms

Percentage

Number Deaths

Death Rate

403,902

8.0%

0

0.0%

1,234,119

24.4%

185,502

15.0%

6 – 10

944,393

18.7%

75,062

7.9%

11 – 15

653,987

12.9%

41,128

6.3%

16 – 20

490,210

9.7%

27,754

5.7%

21 – 25

355,150

7.0%

18,719

5.3%

26+

602,803

11.9%

29,212

4.8%

Left Censored

373,472

7.4%

14,176

3.8%

5,058,036

100.0%

391,553

7.7%

0
1–5

Total

While many firms are young, their survival rates are not good. Table 4 includes
the rate at which firms discontinue their operations (death) by their age. The death rate in
2014 was highest for young firms at 15% and declined quickly as firms grew older.
Given the high early death rate, only about two-thirds of newly founded firms survive for
two years, and about half survive to year five (U.S. Small Business Administration,
2012a, 2012b).
There are many reasons for the low survival rate of young firms. Based on a 2015
survey, low sales/cash flow, owner retirement, and selling the firm were reported by
business owners as the top three reasons for closing (U.S. Small Business Administration,
2018). More generally, young firms may be said to suffer from a “liability of newness.”
These are the additional costs borne by new organizations due to their use of new roles
which must be learned, their lack of routines and structures, a heavy reliance on
relationships with strangers, and a lack of customers who know how to use their services
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(Stinchcombe, 1965). Aldrich and Fiol (1994) add a lack of cognitive and sociopolitical
legitimacy to the list. These costs lead to a high rate of mortality in young firms, but one
which decreases with age. Given the liability of newness, one might ask what
counteracting factors contribute to the survival and growth of young firms? One answer
may be found in the entrepreneurship literature.
The field of entrepreneurship studies the phenomenon of new venture creation
(Gartner, 1985). Gunter (2012) defines entrepreneurs as “individuals who, in an
uncertain environment, recognize opportunities that most fail to see, and create ventures
to profit by exploiting these opportunities” (p 387). Kirzner (1997) defines
entrepreneurial alertness as an attitude of receptiveness to available (but hitherto
overlooked) opportunities. He describes the process of entrepreneurial discovery
whereby alert entrepreneurs are at all times scanning the horizon, looking for
opportunities to buy low and sell high, thus serving market needs while nudging the
market towards equilibrium. This attention to the external environment for profit-making
purposes seems consistent with the strategic sensitivity dimension of strategic agility.
At the firm level, the degree to which a firm engages in entrepreneurship has been
defined as its entrepreneurial orientation (Covin & Wales, 2011). Entrepreneurial
orientation involves innovation, risk taking, proactiveness, autonomy, and competitive
aggression (Miller, 1983; Lumpkin & Dess, 1996; Dess & Lumpkin, 2005). Brown,
Davidsson, and Wiklund (2001) include strategic orientation and resource orientation in
their conceptualization of firm-level entrepreneurship. Entrepreneurial orientation has
been shown to be related to firm performance, particularly under conditions of
environmental change (Covin & Slevin, 1989, Lumpkin & Dess, 1996). Firm age has
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been shown to moderate the relationship between innovation and competitive advantage
(Aziz & Samad, 2016). These firm-level factors of entrepreneurial orientation and the
relationship to performance also appear consistent with strategic agility.
Young firms, almost by definition, are entrepreneurial. While entrepreneurship
does not require the founding of a new firm (Shane & Venkataraman, 2000), new firms
are often the most practical way for entrepreneurs to profit from their insights (Gunter,
2012). Shane (2001) finds that firm formation is more likely when technical fields are
younger, the market tends towards segmentation, patents are more effective, and
complementary assets in marketing and distribution are less important. Given the
entrepreneurial orientation of young firms, and the similarities between entrepreneurship
and strategic agility, it may be the case that young firms are also strategically agile. In
other words, they may be entrepreneurial with their strategy too.
Firm Size and Flexibility. There are far more small firms in the United States
than large firms. According to the U.S. Census Bureau (2016), 98.2% of the country’s
5.1 million business enterprises in 2012 were firms with less than 100 employees. As
shown by Table 5, these firms accounted for 25.2% of the country’s 31 trillion dollars of
enterprise revenue and 33.8% of the nation’s employment. By comparison, the largest
firms of 10,000 or more employees accounted for 35.3% of 2012 revenue and 29.8% of
employment.
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Table 5: U.S. Firms by Size in 2012
Firm Size
(Employees)

Number
Firms

Percent

Revenue
($M)

Revenue
Percent

Employment

Employment
Percent

5,016,828

98.2%

7,595,103

25.2%

36,420,057

33.8%

100 - 499

74,445

1.5%

3,628,245

12.1%

14,493,174

13.5%

500 - 999

8,118

0.2%

1,559,481

5.2%

5,590,212

5.2%

1000 - 2499

4,715

0.1%

2,239,415

7.4%

7,204,579

6.7%

2500 - 4999

1,681

0.0%

2,019,131

6.7%

5,841,076

5.4%

5000 - 9999

874

0.0%

2,416,219

8.0%

6,080,050

5.6%

10000+

941

0.0%

10,626,700

35.3%

32,100,702

29.8%

5,107,603

100.0%

30,084,295

100.0%

107,729,850

100.0%

1 - 99

Total

The U.S. Small Business Administration (2016) uses annual revenue instead of
number of employees to define small firms in some industries. For example, in crop
production (NAICS codes 111110–111998) firms are classified as small up to $750,000
in revenue, while in the legal services (NAICS codes 541110–541199) this limit is $11.0
million. Also, in industries where the Small Business Administration does use number of
employees to define small firms, they may range from 100 employees in wholesale
merchant industries to 1,500 employees in air transportation, for example.
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Table 6: U.S. Census Bureau Enterprise Size Definitions
Enterprise

Employment Size

Very small enterprises

Fewer than 20 employees

Small enterprises

20 to 99 employees

Medium enterprises

100 to 499 employees

Large enterprises

500 or more employees

Small to Medium-size Enterprises (SMEs) are defined in the U.S. as firms with
less than 500 employees. Table 6 provides the Census Bureau’s taxonomy of enterprises
by size (Caruso, 2015). The SME size grouping is relevant as there is significant extant
literature on SMEs. A review of the literature indicates that small firms, like young
firms, are generally disadvantaged when compared to their larger peers. In her classic
book The Theory of the Growth of the Firm, Edith Penrose sums up the disadvantages:
In point of fact, firms that are both larger and older in any economy or industry do
tend to have many competitive advantages over smaller or newer firms, no matter
how able the management of the latter may be. Their market connections tend to
be more extensive, their standing in the capital market better, their internal funds
larger – a successful past record is alone an enormous aid to further advance.
They have accumulated valuable experience and, by virtue of their size, they can
take advantage of many technological and organizational economies not possible
at smaller scales of operation. (Penrose, 1959, p. 218)
Penrose goes on to rationalize the continued existence of small firms despite these
disadvantages. She notes some kinds of activities are unsuited to large firms (e.g., highly
local or requiring close personalized attention), some small firms operate under the
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umbrella of larger firms, and some industries have low barriers to entry. Overall, she
theorizes that small firms operate in the “interstices” left open in the economy between
larger firms as they focus their own constrained management attention elsewhere.
Like the liability of newness, the literature describes a “liability of smallness.”
Aldrich, Auster, Staber, & Zimmer (1986) use the term to refer to the lack of financial
resources, difficulty attracting talent, and higher costs incurred by small firms. Freeman,
Carroll, and Hannan (1983) study both the liability of newness and the liability of
smallness constructs in their empirical study of three industries (national labor unions,
semiconductor electronics manufacturers, newspaper publishing companies). They find
young age and small size to be positively and independently related to higher death rates.
A later concept, the “liability of adolescence,” recognizes the honeymoon period
experienced by many new and small firms due to their initial stock of assets, after which
the disadvantages begin to set in (Fichman & Levinthal, 1991; Abatecola, Cafferata, &
Poggesi, 2012).
Despite these liabilities, the sheer number of SMEs suggests there may be
advantages to being small too. For example, family-owned SMEs appear to enjoy a
greater level of trust from their customers (Campbell, Line, Runyan, & Swinney, 2010;
Eddleston, Chrisman, Steier, & Chua, 2010). Founder-managed firms appear to benefit
from the founder’s vision, passion, and insight, providing value not available to
traditional CEOs (Nelson, 2003; Lussier & Sonfield, 2009). SMEs may be more
innovative and entrepreneurial than large firms (Andries & Czarnitzki, 2014; Pett &
Wolff, 2016). And SMEs use effectuation and bricolage, making do with their means at
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hand, to accomplish their business goals (Sarasvathy, 2001; Baker & Nelson, 2005;
Senyard, Baker, & Davidsson, 2009; Berends, Jelinek, Reymen, & Stultiens, 2014).
Perhaps the most important characteristic of SMEs relative to strategic agility is
their flexibility. Small firms are found to be better than larger firms at adjusting their
production output (Fiegenbaum & Karnani, 1991) and customizing their products (Ebben
& Johnson, 2005) to meet fluctuating market demand. Forbes (2005) finds small firms to
be faster at making major decisions. Small firms are found to make greater use of
informal versus formal plans (Allred, Addams, & Chakraborty, 2007). SMEs are less
bureaucratic, enabling their managers to react quickly to new situations, stay closer to
their customers, and adapt more rapidly to changing tastes (Garcia-Morales, LlorensMontes, & Verdu-Jover, 2007). In general, SMEs are less path dependent and
constrained by the resources they have accumulated and decisions they have made in the
past (Dierickx & Cool, 1989). Tushman and O’Reilly (1996) describe this as the paradox
of success:
As companies grow, they develop structures and systems to handle the increased
complexity of the work. These structures and systems are interlinked so that
proposed changes become more difficult, more costly, and require more time to
implement, especially if they are more than small, incremental modifications.
This results in structural inertia – a resistance to change rooted in the size,
complexity, and inter-dependence in the organization’s structures, systems,
procedures, and processes. (p. 18)
Small firms do not need the same degree of organizational structure, systems, procedures,
and processes, enabling them to change more quickly and dramatically when needed, that
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is, to be more agile. Given the flexibility of small firms, and the similarities between
flexibility and strategic agility, it may be that small firms are also strategically agile. In
other words, they may be flexible with their strategy too.
Other Constructs Related to Agility. There are several additional theoretical
constructs which appear similar in nature to strategic agility. These include strategic
responsiveness, organizational ambidexterity, organizational agility, agile methodology,
organizational resilience, and corporate agility. These are reviewed in this section and
summarized in Table 7 for purposes of construct clarification.
The concept of strategic responsiveness was introduced by H. Igor Ansoff in his
classic Implanting Strategic Management (Ansoff et al., 1984/2019). It refers to the
degree to which management responds to new and unfamiliar signals from the
environment by adapting its organizational capability. According to Ansoff, strategic
aggressiveness as well as responsiveness should be matched to the degree of
environmental turbulence. By institutionalizing strategic responsiveness, the firm may
become a “habitual strategic actor” (Ansoff et al., 1984/2019, chapter 25). Building on
Ansoff’s work, Hudspeth (2004) defines a firm’s strategic responsiveness capability as
how quickly and correctly it can meet changing customer needs with its products and
services. He tests the construct empirically, showing strategic responsiveness to be a
mediator of the relationship between organizational learning and perceived customer
value. Andersen, Denrell, and Bettis (2007) show strategic responsiveness to be a
potential explanation for Bowman’s risk-return paradox. Good strategic management
enables firms to adapt to dynamic environmental conditions, driving greater returns
despite the greater risks. Most recently, Andesen, Torp, and Linder (2019) published a
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collection of papers from the European Academy of Management (EURAM) 2018
conference on the theme of Strategic Responsiveness and Adaptive Organizations. These
papers addressed strategic flexibility and ambidexterity along with responsiveness.
Others have investigated strategic responsiveness in military (RAND, 2002; Riggs,
2003), public sector (Arceneaux, Johnson, Lindstadt, & Vander Wielen, 2016), and other
contexts (Goodstein, 1994; Sardana, Terziovski, & Gupta, 2016).
Organizational ambidexterity refers to the ability of an organization to
simultaneously exploit existing competencies and explore new opportunities (Raisch,
Birkinshaw, Probst, & Tushman, 2009). The term was introduced by Duncan (1976) to
describe the need for firms to use dual structures to execute versus innovate. March
(1991) focused on the trade-off between exploitation and exploration from an
organizational ecology perspective. According to March, exploitation involves
refinement, efficiency, productivity, and execution, while exploration involves search,
discovery, risk taking, flexibility, and innovation. This creates a tension which must be
balanced to achieve near-term success and long-term survival. Over the years,
researchers have broadened the use of the term from exploitation-exploration to opposing
tensions in other dimensions such as technological innovation (evolutionary versus
revolutionary), organizational adaptation (continuity versus change), strategic
management (induced versus autonomous), and organizational design (organic versus
mechanistic). Raisch and Birkinshaw (2008) and O’Reilly and Tushman (2013) provide
good ambidexterity literature overviews. O’Reilly and Tushman (2008) bring
ambidexterity fully into the field of strategic management by describing it as a dynamic
capability consistent with Teece’s (2009) criteria of sensing, seizing and transforming.
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Agile methodology is a major movement in the software development industry.
Initiated by an independent group of software practitioners in 2001, it promotes an
adaptive approach to software development leveraging close collaboration with
customers. The group authored a vision entitled the Agile Manifesto which captures the
essence the approach:
We are uncovering better ways of developing software by doing it and helping
others do it. Through this work we have come to value:
•

Individuals and interactions over processes and tools

•

Working software over comprehensive documentation

•

Customer collaboration over contract negotiation

•

Responding to change over following a plan

That is, while there is value in the items on the right, we value the items on the
left more. (Beck et al., 2001)
Multiple specific agile methods are used to implement agile software development,
including Extreme Programming (XP), Scrum, Lean Development (LD), and others
(Cohen, Lindvall, & Costa, 2004).
Denning (2018) builds on the foundation of agile software development to
describe agility at the organizational level. Using the principles of the agile manifesto, he
proposes that agile organizations have three core characteristics: they operate in small
cross-functional teams working in short cycles on relatively small tasks, they are
obsessed with delivering value to the customer, and the organization is a fluid transparent
network of players that are collaborating toward a common goal of delighting customers.
He calls these characteristics the Law of Small Teams, the Law of the Customer, and the
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Law of the Network. Denning distinguishes operational agility from strategic agility,
describing the latter as the “next frontier of agile management” (p. 119). However, he
focuses his discussion of strategic agility on market-creating innovation along the lines of
Kim and Mauborgne’s (2005/2015) blue ocean strategy and Markides’ (2008) game
changing business models.
Organizational agility has been addressed by numerous researchers. Sull (2010)
defines organizational agility as “the capacity to identify and capture opportunities more
quickly than rivals do” (p. 48). Teece, Peteraf, and Leih (2016) define it as “the capacity
of an organization to efficiently and effectively redeploy/redirect its resources to value
creating and value protecting (and capturing) higher-yield activities as internal and
external circumstances warrant” (p. 17). Harraf, Wanasika, Tate, and Talbott (2015)
propose a framework for organizational agility that is grounded on ten pillars: a culture of
innovation, empowerment, tolerance for ambiguity, vision, change management,
communication, market analysis and response, operations management, structural
fluidity, and a learning organization. A total of 28 frameworks describing agility from
multiple perspectives are summarized by Wendler (2013), leading to the development of
an organizational agility maturity model (Wendler, 2014; Gunsberg, Callow, Ryan,
Suthers, Baker, & Richardson, 2018). Meyer (2015) focuses on the need for
organizations to shift to agile business practices through the intentional development of
agility competence, capacity, and confidence at the leader, team, and organizational
levels.
Organizational resilience is a concept closely aligned to organizational agility.
While agile organizations are able to respond effectively to change in general, resilient
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organizations are able to respond effectively to crises or environmental shocks (Mallak,
1998, 2017; Robb, 2000). Lengnick-Hall, Beck, and Lengnick-Hall (2011) propose that
organizational resilience is achieved through strategic human resource management
practices at the core employee level which, when aggregated to the organizational level,
provide resilience to organizational threats and events.
Corporate agility is described by Grantham, Ware, and Williamson (2007) as
agility in large corporations like Hewlett-Packard, Sprint Nextel, and Accenture. It is
argued that fixed costs are what anchor these organizations and limit their flexibility.
Corporate agility is therefore achieved through the collaborative management of
corporate real estate, human resources, and information technology. A reduced real
estate footprint and enhanced IT enable a more mobile and flexible work force. Ganguly,
Nilchiani, and Farr (2009) propose three metrics for evaluating agility in corporate
enterprises. These are gain in market share over a period of time, new product
development response time, and new product development cost.
Table 7 summarizes how each of the above constructs leverages the general
concept of agility in a way that is similar but different from strategic agility. Agile
methods apply narrowly to software development. Organizational agility and
organizational resilience apply broadly to the organization as a whole. Corporate agility
focuses on specific barriers to achieving agility in large corporations. None of these
apply agility narrowly to the firm’s strategy. Strategic responsiveness and organizational
ambidexterity do focus on strategy, but strategic responsiveness is primarily reactive in
nature, and organizational ambidexterity addresses opposing forces in one dimension at a
time. Strategic agility is proactive as well as reactive, and broader than one dimension
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such as exploit-explore. Strategic agility is therefore found to be conceptually distinct
from these related constructs.
Table 7: Constructs Similar to Strategic Agility
Construct

Similarities

Differences

Key References

Strategic
Responsiveness

•

•
•

•

•

Adapt to external
environment
Applies to strategy

Reactive
Includes
organizational
capabilities

•
•
•

Organizational
Ambidexterity

•
•

Balance opposing
factors
Applies to strategy

•

One dimensional
(e.g., exploit vs
explore)

•
•
•

Agile
Methodology

•

Adapt to customer
needs

•

Applies to software

•
•

Organizational
Agility

•

Exploit
opportunities
Reconfigure
resources

•

Applies to whole
organization
No leadership unity

•
•

•

•

•

Organizational
Resilience

•

Bounce back from
environmental
shocks

•

Applies to whole
organization

Corporate Agility

•

Flexibility in large
corporations

•

Applies to Real
Estate, HR, and IT

•
•
•
•
•
•

Ansoff et al.,
(1984/2019)
Hudspeth (2004)
Andersen, Denrell, &
Bettis (2007)
Andersen, Torp, &
Linder (2019)
Duncan (1976)
March (1991)
Raisch, Birkinshaw,
Probst, & Tushman
(2009)
Beck et al. (2001)
Cohen, Lindvall, &
Costa (2004)
Sull (2010)
Teece, Peteraf, & Leih
(2016)
Harraf, Wanasika, Tate,
& Talbott (2015)
Denning (2018)
Mallak (1998, 2017)
Robb (2000)
Lengnick-Hall, Beck, &
Lengnick-Hall (2011)
Grantham, Ware, &
Williamson (2007)
Ganguly, Nilchiani, &
Farr (2009)

Synthesis
As a dynamic capability, strategic agility may provide a source of sustained
competitive advantage. This type of agility is aimed at the firm’s competitive strategy.
Strategically agile firms are able to change their market focus, product mix, key
resources, or business models quickly in order to exploit new opportunities and respond
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to changing conditions. They are able to outmaneuver competitors who are slower to
adapt. Strategic agility may therefore enhance the firm’s performance.
However, empirical studies to date have provided mixed results on the
relationship between strategic agility and performance. This may be due to the use of
early conceptualizations of the strategic agility construct and not the Doz and Kosonen
(2010) model. It may also be due to an inverted u-shaped relationship between strategic
agility and firm performance. Changing strategy may be beneficial to a point but may
eventually lead to dithering between strategies and continuous change that never gains
enough traction to generate results. Too much strategic agility may therefore work
against performance. This leads to hypothesis H1 regarding the relationship between
strategic agility and firm performance, with two variants.
H1a: Strategic agility is positively related to firm performance.
H1b: Strategic agility has an inverted u-shaped relationship with firm
performance.
Young firms suffer from the liability of newness. They lack customers, routines
and structures, are reliant on strangers, and must learn quickly in order to survive. They
are generally competitively disadvantaged in comparison to older firms. Older firms may
therefore outperform young firms, in general. However, young firms are
entrepreneurially oriented, enabling them to scan the market, discover opportunities, and
exploit them. These traits appear to align well with the strategic agility dimensions of
strategic sensitivity and resource fluidity. Young firms may therefore be more
strategically agile than older firms. These observations suggest the following two
hypotheses.
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H2: Firm age is positively related to firm performance.
H3: Firm age is negatively related to strategic agility.
Small firms suffer from the liability of smallness. They have less capital, fewer
employees, no economies of scale, and little market share or brand recognition. Large
firms may therefore outperform small firms, in general. However, small firms are
flexible. With smaller leadership teams and less path dependency they are able to make
decisions and reassign resources quickly. These traits appear to align well with the
strategic agility dimensions of leadership unity and resource fluidity. Small firms may
therefore be more strategically agile than large firms. These observations suggest the
following two hypotheses.
H4: Firm size is positively related to firm performance.
H5: Firm size is negatively related to strategic agility.
Strategic agility may not be as critical in stable environments as under conditions
of environmental turbulence. Stable environments allow existing strategy to be changed
slowly or not at all if firm performance is deemed acceptable. Environmental turbulence
challenges existing strategy with changing market needs, competitor positions, economic
costs, regulations, and other factors. Environmental turbulence may therefore enhance
the effect of strategic agility on firm performance. The following hypothesis is therefore
proposed.
H6: Environmental turbulence positively moderates the relationship
between strategic agility and firm performance.
The effect of strategic agility on firm performance may also be enhanced by
organizational alignment within the firm. When there is congruence amongst strategy,
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structure, and culture, then changes in strategy may be more quickly proliferated through
the organizational units. Organizations with weak alignment may be slow to adopt new
strategy or may reject it altogether. This leads to hypothesis H7.
H7: Organizational alignment positively moderates the relationship between
strategic agility and firm performance.
The proposed research hypotheses are integrated in the conceptual model shown
in Figure 2. Firm age and firm size are hypothesized to have direct and positive
relationships with firm performance (H2, H4). Firm age and firm size are hypothesized
to negatively relate to strategic agility (H3, H5). Strategic agility is hypothesized to
relate to firm performance (H1a, H1b) as moderated by environmental turbulence (H6)
and organizational alignment (H7). The structure of the conceptual model also suggests
that strategic agility is a mediator of the effects of firm age and firm size on firm
performance. Mediation occurs when a variable X influences a variable Y through an
intervening variable M (Hayes, 2018, p.78). For completeness, this leads to two final
hypotheses.
H8: There is an indirect effect of firm age on firm performance through
strategic agility.
H9: There is an indirect effect of firm size on firm performance through
strategic agility.
The following chapter describes the methodology that will be used to test these
hypotheses.
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Figure 2: Conceptual Model of Strategic Agility
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Chapter 3: Methodology
Overview
Research methodology addresses multiple aspects of the nature of a study,
including whether it is descriptive or analytical, applied versus fundamental, quantitative
versus qualitative, conceptual versus empirical, cross-sectional versus longitudinal, etc.
(Kothari & Garg, 2008). For example, qualitative approaches seek answers to questions
about how social experience is created and given meaning, while quantitative approaches
seek to measure and analyze the nature of causal relationships (Denzin & Lincoln, 2005).
In order to test the relationships between firm age, firm size, strategic agility,
environmental turbulence, organizational alignment, and firm performance, a crosssectional, quantitative study was designed. Quantitative studies test hypotheses. They
attempt to describe a population’s characteristics by making inferences from a sample’s
characteristics. Generalizations from quantitative findings may then be made based on
the representativeness of the sample and the validity of the design (Cooper & Schindler,
2014).
To collect the sample data from a variety of firms, especially small private firms,
a survey instrument was used. A survey questionnaire was developed utilizing scales
derived from other researchers and studies. The questionnaire was distributed to CEOs
and members of the top management team familiar with their companies’ strategies and
outcomes. The study was conducted in three phases including a pre-test phase to refine
the questionnaire, a pilot phase to refine the data collection and statistical methods, and
the main survey phase. Confirmatory Factor Analysis (CFA) and multiple regression
were used as the primary forms of statistical analysis.
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The State of Florida was selected as the context for the study. Florida is a large,
industrially diversified state providing a robust business population from which to
sample. For the smaller pilot phase of the study, the Space Coast region of the state was
selected. This region experienced a significant economic downturn from 2008 to 2012
due to the combined effects of the U.S. national recession and the end of NASA’s space
shuttle operations at the Kennedy Space Center. The region rebounded between 2013
and 2015, providing a form of environmental turbulence that may be suitable for the
study of strategic agility.
Epistemological Worldview
This research adopts the worldview of post-positivism. Positivism may be traced
to the ideas of Auguste Comte (1798 – 1857) who advocated strict empiricism.
Positivists believe that knowledge can only be acquired through scientific study, and if
phenomenon cannot be studied scientifically, that is physically measured, then trying to
study it in other ways in meaningless. Positivism reached its height with a group known
as the Vienna Circle at the University of Vienna in the 1920’s which included Moritz
Schlick and Otto Neurath (Sullivan, Johnson, Mercado, & Terry, 2009). Post-positivism
adopts the scientific method but acknowledges that other methods of inquiry may also
yield new knowledge. Post-positivists believe that cause and effect is not absolute but a
probability that may or may not occur (Creswell & Poth, 2018). Other tenets of postpositivism include:
•

Ontological – A single reality exists beyond ourselves, although the researcher
may not be able to understand it or measure it.
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•

Epistemological – Reality can only be approximated through research and
statistics.

•

Axiological – Researcher biases must be controlled and not expressed in a study.

•

Methodological – The scientific method and deductive logic are used.
The research follows post-positivism as it is believed that strategic agility is an

objective construct that exists in reality and can be studied scientifically. However, the
construct and its relationship to other variables may not be easily measured and may be
probabilistic in nature.
Organization of the Remainder of this Chapter
The remainder of this chapter presents the research questions addressed by the
study and the research design. The research design entails the operationalization of the
variables to be measured, the sample population, the survey instrument, and the data
collection and analysis procedures. The validity and reliability of the methods are then
addressed. The chapter concludes with a discussion of ethics and the author’s
positionality.
Research Questions
The study was designed to answer the following two research questions.
RQ1: Is the model of strategy agility proposed by Doz and Kosonen (2010)
conceptually valid?
RQ2: How does strategic agility relate to firm age, firm size, and firm
performance?
Grounded in the theory of dynamic capabilities, the literature review integrated recent
research on strategic agility with long-established constructs of firm age and firm size. It
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was found that young firms, through their entrepreneurial orientation, and small firms,
through their flexibility, may be predisposed to strategic agility. Two potential
moderating factors were also found in the form of environmental turbulence and
organizational alignment. These findings enabled the synthesis of the following
hypotheses in answer to the research questions.
H1: Strategic agility is related to firm performance. The relationship is either
positive (H1a) or inverted u-shaped (H1b).
H2: Firm age is positively related to firm performance.
H3: Firm age is negatively related to strategic agility.
H4: Firm size is positively related to firm performance.
H5: Firm size is negatively related to strategic agility.
H6: Environmental turbulence positively moderates the relationship between
strategic agility and firm performance.
H7: Organizational alignment positively moderates the relationship between
strategic agility and firm performance.
H8: There is an indirect effect of firm age on firm performance through strategic
agility.
H9: There is an indirect effect of firm size on firm performance through strategic
agility.
The quantitative methods in this section were designed to operationalize and test these
hypotheses.
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Overview of Research Approach Used in this Study
A research approach is designed to answer the research questions being asked.
The proposed hypotheses require the examination of firms of varying ages and sizes
operating under varying levels of environmental turbulence and organizational alignment.
These conditions suggested a cross-sectional research design in which multiple firms in
multiple industries could be studied. The behavioral nature of the strategic agility
construct called for data collection through a survey instrument versus archival or other
sources of data.
For RQ1, factor analysis was selected as the primary approach to validate the
strategic agility construct. Factor analysis places survey items that correlate highly with
one another on one factor, while placing items that correlate at a low level with each
other on different factors (Keith, 2019, p. 348). Exploratory Factor Analysis (EFA) is
used to explore a set of items to discover the underlying factors and a measurement
model for them. The number of factors and items is often reduced in the process.
Confirmatory Factor Analysis (CFA) uses existing theory and previous research to decide
in advance what factors underlie the items and seeks to confirm them through the factor
loadings (Kline, 2016, p. 190). This study used CFA to confirm all latent constructs
including the three dimensions of strategic agility proposed by Doz and Kosonen (2010).
EFA was also used to validate the alignment of the 15 strategic agility subfactors to the
three dimensions.
To further validate the strategic agility construct, two similar constructs were
included in the study for comparison purposes. Organizational alignment measures the
alignment of strategy, structure, and culture in an organization. Strategy change
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measures actual changes made to strategy in the last three years. A positive correlation of
strategic agility with these two related constructs would support the construct validity of
the operationalized Doz and Kosonen (2010) model.
For RQ2, multiple regression was selected as the primary analytical approach.
Each of the hypotheses suggests a relationship or correlation between one construct and
another. For example, H1a states that strategic agility is positively related to
performance. This means that as the strategic agility of a firm increases, its performance
is expected to increase in some proportion. H3 states that firm age is negatively related
to strategic agility. This means that as the age of a firm increases, its strategic agility is
expected to decrease in some proportion. These constructs may be measured with
numbers, and relationships may be found through the statistical correlation of these
numbers across a sample of firms. Once the method of measurement is determined (e.g.,
age in years), the constructs are referred to as variables. A particular type of correlation
analysis is used when one or more variables are considered to predict another variable.
This form of correlation is regression analysis (Cohen, Cohen, West, & Aiken, 2015).
In the simplest form of regression analysis, one dependent variable is regressed
upon one independent variable to find the straight line which best models the relationship
between the two variables. This bivariate linear regression is expressed as follows
Υ = β0 + β1 Χ
where the value of the dependent variable Y is a linear function of the independent
variable X. The regression coefficient β1 represents the slope of the line, meaning there is
a β1 change in the value of Y for every one-unit change in the value of X. β0 represents
the Y-intercept, meaning the value of Y when the line crosses X = 0. For hypothesis
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testing, the sign and value of β1 determines the relationship between the variables of
interest. In H3, for example, where Y represents strategic agility and Χ represents firm
age, a value of β1 = -0.32 would indicate a negative relationship wherein strategic agility
declines by 0.32 with each unit of increase in firm age. A value of β1 = 0 would represent
no relationship at all between the two variables, or the null hypothesis.
In multiple regression analysis, we study the relationship between a dependent
variable Y and multiple independent variables Xi, as described by the following equation.
Υ = β0 + β1 Χ1 + β2 Χ2 + … + βk Χk
For example, in this study, Y may represent firm performance while X1 represents
strategic agility, X2 represents environmental turbulence, and X3 represents the firm’s
industry. In this case, the regression coefficients βi reveal the independent contribution or
effect of each variable on the relationship with Y. Additional tests (t-test or F test) are
used in regression analysis to determine the statistical significance (p-value) of the effects
and the proportion of variance in the data explained by the predictor variables (R2).
Several of the empirical studies of strategic agility in the literature review utilized
the analytical method of Structural Equation Modelling (SEM). SEM is based on the
same underlying statistics of correlation and regression described in this section.
However, SEM simultaneously analyzes a set of related hypotheses versus each
hypothesis independently. According to Kline (2016), the point of SEM is to test a
theory by specifying a model that represents the predictions of the theory among
plausible constructs. The theory may then be accepted, rejected, or modified based on
the goodness of its fit to the data. This advanced form of regression may be useful to
analyze the conceptual model of Figure 2 as a whole.
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In summary, the research approach was a quantitative, cross-sectional study using
CFA to validate the operationalization of the constructs, and multiple regression analysis
to test the hypothesized relationships between constructs involved in strategic agility.
Research Design
Research design in a quantitative study constitutes the blueprint for the collection,
measurement, and analysis of data (Cooper & Schindler, 2014, p. 125). It is therefore
appropriate to start by specifying the data required by the study. Each of the constructs
of interest must be operationalized by defining its precise method of measurement.
Constructs are abstractions of phenomena, such as firm age or strategic agility. Once
measurable with an assigned value, the constructs are called variables which can be
analyzed through statistical analysis. The rest of this section defines each of the variables
used by the study. Subsequent sections describe the collection and analysis of the
variables.
Firm Age. The age of a firm is commonly measured as the number of years since
its founding (U.S. Small Business Administration, 2012b; Autio, Sapienza, & Almeida,
2000). For independent firms, founding is defined as the year of its legal incorporation.
For branches or divisions of a larger firm, such as a MacDonald’s franchise or a Walmart
store, founding is defined as the year of the establishment of the outlet. The age of the
firm is then calculated as the current year minus the founding year. The natural logarithm
of the age value is often used to address scale and non-normality issues (Petruzzelli,
Ardito, & Savino, 2018; Gopalakrishnan & Bierly, 2006).
Firm Size. Firm size may be measured in several ways including the number of
employees, annual revenue, and assets. Number of employees is used in this study due to
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its tie to the Census Bureau size definitions previously shown in Table 6 and its
accessibility particularly for small, private firms. Only direct employees of the firm are
counted (no contractors or volunteers) and no distinction is made between full-time or
part-time employees as many young and small firms rely on both. The natural logarithm
of the number of employees is often used to address scale and non-normality issues
(Petruzzelli, Ardito, & Savino, 2018; Gopalakrishnan & Bierly, 2006).
Strategic Agility. The framework provided by Doz and Kosonen (2010)
consisting of three dimensions and 15 items was used to measure strategic agility (see
previous Table 2). Each item was measured on a 7-point Likert-type scale ranging from
Strongly Disagree (1) to Strongly Agree (7). While Dawes (2007) reports little difference
between the use of 5 and 7-point scales in terms of resultant normalized means, the 7point scale provides a wider range of potential responses which may help address social
desirability response bias. This bias occurs when survey participants are motivated to
present themselves or their firms in a way that society regards as positive, thereby
distorting item responses (DeVellis, 2017, p. 136). The strategic agility items appear to
describe favorable characteristics of individuals and organizations which may invite this
bias. If responses tend towards the agreeable end of the range, then a 7-point scale with
three levels of agreeableness (Mildly Agree, Agree, Strongly Agree) should provide
greater variance in the collected data than would a 5-point scale. The measures for each
individual dimension were averaged to provide a composite value for the dimension. As
Doz and Kosonen require all three dimensions to be present to achieve strategic agility,
indicating an interaction effect between the dimensions, the three composite values were
multiplied together to arrive at the final value for strategic agility.
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Environmental Turbulence. “Environmental turbulence is a combined measure
of the changeability and predictability of the firm’s environment” (Ansoff et al.,
1984/2019, p. 80). Ansoff identifies the following five items grouped into three
categories for measuring environmental turbulence on a scale of 1 to 5.
Discontinuity:
1. Complexity of the firm’s environment.
2. Relative novelty of the successive challenges which the firm encounters in the
environment.
Unpredictability:
3. Rapidity of change, the ratio of the speed with which challenges evolve in the
environment to the speed of the firm’s response.
4. Visibility of the future which assesses the adequacy and the timeliness of
information about the future.
Instability:
5. Frequency of turbulence level shifts in the industry.
Ansoff’s scale was used for the environmental turbulence construct. Each of the items
was measured on a 5-point Likert-type scale ranging from Very Low (1) to Very High (5).
The average of the five items was calculated as the composite value for environmental
turbulence.
Other researchers have distinguished technological turbulence from market
turbulence using scales similar to Ansoff but with more specific items such as “the
technology in our industry is changing rapidly” (Lichtenthaler, 2009; Jaworski & Kohli,
1993). Ansoff’s scale was preferred for the study as it does not narrow the definition of
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environment to any specific domains (e.g., technological) and may therefore be more
broadly applicable across industries.
Organizational Alignment. “Organizational alignment is the degree to which an
organization’s design, strategy, and culture are cooperating to achieve the same desired
goals” (Semler, 1997, p.23). Nadler and Tushman (1989) originally identified these three
components (strategy, structure, culture) in their model of organizational congruence.
They describe congruence as the consistency or fit between each pair of components.
The congruence of the organization as a whole is then based on the congruence of the
component pairs. Subsequent studies began to identify specific pairs of strategy,
structure, and cultural variables that could be used to measure organizational alignment
(Powell, 1992; Nadler & Tushman, 1997; Semler, 1997). Quiros (2009) proposed a
theoretical model attempting to explain the relationships between several of these
variables. This study followed Semler’s method of measuring organizational alignment
using the six pairs of variables listed below (Semler, 1997, p. 34).
1. Goals – Subgoals
2. Goals - Reward systems
3. Cultural values - Goals
4. Cultural norms – Tactics (Plans)
5. Goals - Performance
6. External environment - Goals
The degree of alignment for each pair was measured on a 7-point Likert-type scale
ranging from Strongly Disagree (1) to Strongly Agree (7). The average of the six items
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was calculated as the composite value for organizational alignment. The variable was
used for both hypothesis testing and convergent validity testing of strategic agility.
Firm Performance. Firm performance is a challenging construct to measure in
small, private firms. In order to study competitive advantage, it is desirable to measure
financial performance as the dependent variable as it represents a reasonable proxy for
the creation of economic value. Studies in strategic management often use profitability
as measured by Return on Assets (ROA) or Return on Sales (ROS) for this reason.
Richard, Devinney, Yip, and Johnson (2009) provide a comprehensive review of many
dependent measures of financial performance in the extant literature. While large firms,
especially public firms, are presumed to treat profitability or returns to shareholders as
their primary objective, this is not necessarily the case for private firms. According to
Jennings and Beaver (1997):
Contrary to popular belief and a great deal of economic theory, money and the
pursuit of a personal financial fortune are not as significant as the desire for
personal involvement, responsibility and the independent quality and style of life
which many small business owner-managers strive to achieve. (p. 63)
Zahra (1993) emphasizes the importance of measuring both financial and non-financial
outcomes for young, entrepreneurial firms. Venkatraman and Ramanujam (1986)
recommend that financial, operational, and overall effectiveness measures be used when
measuring business performance. Lumpkin and Dess (1996) focus on the importance of
survival and overall satisfaction when considering the performance of small firms:
Thus, a small, privately owned firm may regard its continued existence as a
satisfactory indicator of high performance, even though it cannot claim to have a
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strong return on assets or growth in market share. It may also make a conscious
decision not to grow beyond a certain size, in order to maintain control of the
business. Thus, factors such as overall satisfaction and nonfinancial goals of the
owners may need to be weighted more heavily in evaluating performance,
especially among privately held firms. (p. 154)
Helfat et al. (2007) suggest that dynamic capabilities result in evolutionary fitness which
is best measured as firm growth. Finally, many SME researchers simply ask the owner or
manager for their subjective degree of satisfaction with the firm’s performance (Covin,
Slevin, & Covin, 1990; Parida, 2008). This is due to the reluctance by many small,
private firms to release detailed financial information. While subjective measures may be
considered less accurate and more prone to bias than objective measures, several studies
have shown good correlation between subjective and objective performance measures,
suggesting that either may be used depending on the research design (Dess & Robinson,
1984; Wall, Michie, Patterson, Wood, Sheehan, Clegg, & West, 2004).
For this study, an operationalization of firm performance was desired that works
equally well across the spectrum of firm ages and sizes. Thus, following Dess and
Robinson (1984) and Powell (1992), three measures of performance were used:
profitability, growth, and objectives. As described above, profitability is well suited for
large firms, growth is well suited for a dynamic capability like strategic agility, and
performance against objectives is well suited for small firms with non-financial
objectives. Objective ranges were used for profitability (e.g., 11% to 15%) and growth
(e.g., 0% to 5%), and a subjective 5-point scale was used for objectives (ranging from
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Far Below Target to Far Above Target.) The average of the three measures was
calculated as the composite value for firm performance.
Strategy Change. While the strategic agility variable measures an organization’s
capability to be agile with its strategy, it does not measure actual strategy change. An
organization may be strategically agile yet choose not to change strategy during a given
period of time. For this reason, actual strategy change over the last three years was also
measured. Three items were used for this purpose on a 5-point scale. These are the
frequency of strategy change (ranging from None to Continually), the degree of change
(ranging from Very Minor to Very Major), and the speed of change (ranging from No
Time At All to Years). The average of the three items was calculated as the composite
value for strategy change. Strategy change was not involved in any hypotheses but was
used in the study as a test for the construct validity of strategic agility. Strategically agile
firms would be expected to change their strategy more frequently. Therefore, a
correlation between strategic agility and strategy change would suggest that strategic
agility was measuring the right criterion.
Control Variables. Control variables are used in quantitative studies to identify
and remove the influence of constructs unrelated to the focal hypotheses (Cooper &
Schindler, 2014). Two control variables were measured. First, the primary industry
sector in which the firm operates was determined using two-digit North American
Industry Classification System (NAICS) codes (U.S. Small Business Administration,
2016). Industry effects are often controlled in strategic management studies because
firms vary in size, performance, and other characteristics by industry (Rumelt, 1991).
One firm may demonstrate stronger financial performance than another firm, not because
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it is more strategically agile, but because it is an aerospace manufacturer and not a
telecom service provider. Industry may also help determine the degree of environmental
turbulence faced by the firm using secondary research data. Industry was measured in
the study as a nominal value 1, 2, 3, … representing each industry sector. Second, the
legal entity type of the firm may also influence its objectives and financial performance.
Entity types include the C-corporation, S-corporation, Limited Liability Company (LLC),
partnership, and sole proprietorship. C-corporations and S-corporations have true
shareholders while the others do not (having members or owners instead). Profits are
also taxed differently according to entity type. Entity type was measured by a nominal
value 1, 2, 3, … representing each class of entity.
As both industry sector and entity type are nominal (or categorical) variables, they
were encoded as dummy variables when used in multiple regression. In dummy coding,
a new dichotomous (1/0) variable is created for each categorical value such as the
manufacturing industry. The manufacturing dummy variable is set to 1 for
manufacturing firms and otherwise 0. If there are n potential values for a given nominal
variable, there would be n dichotomous dummy variables, of which any n – 1 would be
included in regression to control for all possible nominal values (Cohen et al., 2015,
Section 8.2).
Following other researchers on the proper use of control variables in statistical
analysis, these variables are considered potential controls which must be more closely
examined before use in analysis and findings (Becker, Atinc, Breaugh, Carlson, Edwards,
& Spector, 2016; Carlson & Wu, 2012; Spector & Brannick, 2011). For example, the
inclusion of control variables should be justified theoretically to prevent spurious
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associations among IVs and DVs (Spector & Brannick, 2011). Spuriousness occurs when
a control variable is a cause of multiple IVs which do not themselves have direct causal
connections to the DV. Another issue is that of impotent CVs, which are control
variables which have little or no relationship with the dependent variable (e.g., |r| < .10).
Including impotent CVs in analysis could unnecessarily reduce statistical power and
increase Type 1 errors (Becker, 2005). Impotent CVs can be identified and removed
from the analysis by inspecting the zero-order correlations between variables and analysis
of variance. In general, the recommendations provided by Becker et al. (2016) on the
proper use of statistical controls in correlation studies were followed.
Population and Sample
The Space Coast region of the State of Florida in the United States was selected
as the context for the pilot phase of the study. This region is on Florida’s east coast and
is comprised primarily of Brevard County. At the end of the second quarter of 2018,
Brevard County was home for 15,972 establishments across all industries with an
employment of 214,101 individuals (U.S. Bureau of Labor Statistics, 2019). The region
includes the Palm Bay–Melbourne–Titusville Metropolitan Statistical Area (MSA), one
of over 300 metropolitan areas established by the U.S. Office of Management and Budget
(2010).
One of the reasons this region was selected is its high industry diversity.
According to Florida Gulf Coast University (2018), the Palm Bay-Melbourne-Titusville
MSA was ranked #2 in the state in the fourth quarter of 2018 (diversity index = 8.72 on a
scale of 0-10) as an industrially diversified economy. High industry diversity is desirable
for a multi-industry study. Another reason is the region suffered economically from the
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combined effects of the national recession from 2007 to 2009 followed closely by the
retirement of NASA’s space shuttle program at the Kennedy Space Center from 2010 to
2011. Unemployment in Brevard County ran 1-3% higher than the national average from
late 2009 until 2013, then rebounded and has been lower than the national average since
early 2015 (Space Coast Economic Development Commission, 2018a, 2018b, 2019).
Population growth also bottomed out in Brevard in the same timeframe and is now twice
the growth rate of the overall nation. These economic conditions represent a form of
environmental turbulence which is one of the variables in the study.
For the main study, the context was expanded to the entire State of Florida. This
was required in order to provide a sufficiently large population from which to randomly
sample a large data set, especially with respect to large firms. The full state had 688,859
establishments across all industries with an employment of 8,568,874 individuals at the
end of the second quarter of 2018 (U.S. Bureau of Labor Statistics, 2019). Florida is also
the fourth largest state behind California, Texas, and New York in terms of Gross
Domestic Product (GDP). In 2018, it had the 11th highest GDP growth rate of 5.8%
reaching just over $1 trillion dollars (U.S. Bureau of Economic Analysis, 2019). Florida
as a whole is nearly as diverse as the Space Coast with a diversity index of 8.62 and
ranked #18 in industry diversity amongst the U.S. states at the end of 2018 (Florida Gulf
Coast University, 2019).
Both the Space Coast and Florida also represent convenience samples. Data
collection from young and small firms can be challenging. The Florida Institute of
Technology is located on Florida’s Space Coast, and the author was able to secure
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interest in the study from the Economic Development Commission of Florida’s Space
Coast and the Florida Chamber of Commerce, to promote survey response rates.
Selection of Participants
The Dun & Bradstreet (D&B) Hoovers database was used to identify survey
participants. This database lists over 120 million establishments (public and private) in
190 countries drawing from 30,000 sources of information and is updated daily (D&B
Hoovers, 2018). The sample frames for the pilot and main studies were created by
searching the database for independent, for-profit establishments with 10 or more
employees, in selected industries. Independent firms were desired for the survey as they
have greater control over their strategy than branches or subsidiaries of larger firms. Forprofit firms were desired as they have greater motivation for financial performance than
non-profits and governmental organizations. Firms with 10 or more employees were
desired to help ensure the firms were legitimate, active organizations. Stratified random
sampling was used when selecting firms from the database in order to ensure enough
medium and large-size firms would be included in the sample. This technique is
commonly used by researchers investigating the influence of firm size (Fiegener, 2010;
Klaas, Semadeni, Klimchak, & Ward, 2012).
Instrumentation
The primary instrument of the study was a survey questionnaire. It was designed
to collect the measurements of each of the constructs in the research design from the
identified survey participants. The questionnaire is provided in Appendix A. It consisted
of five sections and 44 total questions or items. Section 1 requested general information
regarding the firm. Performance items were included here, early in the survey, to
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encourage participants to answer objectively as if they were control variables and not
dependent variables. Section 2 contained the external environment (turbulence) items
which use a 5-point Likert-type scale. It included a definition of the term external
environment to facilitate understanding. Section 3 contained the items related to actual
changes in strategy, also on a 5-point Likert-type scale. It included a definition of the
term strategy. Sections 4 and 5 addressed the strategic agility and organizational
alignment constructs. The items were grouped into those related to leadership behaviors
in Section 4, and those related to the overall organization in Section 5. A 7-point Likerttype scale was used in these sections. The survey concluded with an optional question
inviting participants to provide an email address for receiving summary results at the
conclusion of the study.
While the items in the questionnaire were drawn from existing scales from other
researchers, the specific wording of each question or statement was adapted for this
study. Numerous sources of guidance are available on the writing of good survey
questions (Spector, 1992; Harris, 2014; DeVellis, 2017). According to Spector (1992),
“A good item is one that is clear, concise, unambiguous, and as concrete as possible. It
should also make sense in relation to the nature of the response choices” (p. 23). Spector
(1992) recommends five rules to consider in writing good items.
1) Each item should express one and only one idea.
2) Use both positively and negatively worded items.
3) Avoid colloquialisms, expressions, and jargon.
4) Consider the reading level of respondents.
5) Avoid the use of negatives to reverse the wording of an item.
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Harris (2014) provides eight guidelines for making questions clear.
1) State the unit of measure.
2) Use the vocabulary of respondents.
3) Use precise words and phrases.
4) When using the word “you”, make sure the respondent knows to whom you are
referring.
5) Make sure the question is really asking only one question.
6) When asking for percentages, make sure the base is clear.
7) Make sure the question stem and the answer choices match each other.
8) Use bold, underlining, italics, and/or capitalization to highlight key words and
phrases.
These recommendations were used to word each questionnaire item in a clear, concise,
and consistent manner across the survey sections. As discussed in the next section, pretesting and pilot testing were then used to refine the survey questions prior to the main
survey.
Procedures
The study was conducted in three phases: pre-test, pilot, and main survey. The
purpose of the pre-test phase was to refine the questionnaire before sending it to larger
populations. Following the approach of Parida (2008), the author administered the
questionnaire in-person with a few firms of varying size and industry. The participants
were asked to “think out loud” as they complete the questionnaire so that any
ambiguities, misunderstandings, or questions could be noted. The questionnaire was then
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modified for use with the next pre-test participant, and the process continued until no
further changes were required.
The purpose of the pilot phase of the study was to test and refine the analytical
methods. Space Coast area firms were surveyed on-line using the pre-tested
questionnaire. Responses were analyzed using CFA and multiple regression analysis.
Results were used to finalize the methods as well as the questionnaire.
The final phase was the main survey of the State of Florida. All participants were
contacted via postal mail which has been found to improve the legitimacy of surveys
versus email contact. A “web push” technique was used wherein participants were asked
to go to a website to respond to the survey on-line (Dillman, 2016; Millar & Dillman,
2011). Other techniques suggested by Dillman (1991) to maximize the survey response
rate include offering a small token of appreciation for respondents and sending reminder
letters and emails. Respondents were offered a complimentary summary report on the
research findings and a contribution to a hurricane relief fund. These incentives were
thought to be of greater interest to CEOs than a small cash incentive. For small business
surveys, Dennis (2003) additionally recommends highlighting university sponsorship,
using short questionnaires, and promising anonymity. Sponsorship by the Florida
Chamber of Commerce was therefore highlighted. Finally, Fowler (2014) provides
recommendations regarding the format and presentation of questionnaires. “Generally
speaking, almost anything that makes a mail questionnaire look more professional, more
personalized, or more attractive will have some positive effect on response rates” (p. 52).
Recommendations include a clear layout, attractively spaced questions that are easy to
read, and response tasks that are easy to do such as check boxes or circling a number. All
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of these techniques were utilized to increase the main survey response rate. The survey
participant contact letters are provided in Appendix B.
Data Collection
Table 8 specifies the variable data that were collected by the survey. The name of
each survey variable ties to an item in the questionnaire. Latent variables such as SENSE
and AGILITY were calculated. Survey Monkey (www.surveymonkey.com) was used to
receive the on-line surveys from respondents. Upon the completion of the survey, the
data was downloaded from Survey Monkey and input into the SPSS software tool (IBM,
2019; George & Mallery, 2019) for statistical analysis. The variables listed in Table 8
may be envisioned as columns in the SPSS data file with rows representing the individual
survey responses.
Table 8: Definition of Variables
Variable
Definition
Administrative Data

Source / Calculation

Range

ID

Company 8-digit
identifier

Survey

0Nominal
99999999

ROLE

Role of participant

Survey

1–4

Nominal

ENTITY

Type of legal entity

Survey

1–4

Nominal

INDUS

Primary industry sector

Survey

1–4

Nominal

FRAN

Franchise business?

Survey
(1=yes, 2=no)

1-2

Nominal

NONPROF

Non-profit entity?

Survey
(1=yes, 2=no)

1-2

Nominal

BRANCH

Branch or subsidiary?

Survey
(1=yes, 2=no)

1–2

Nominal

YEAR

Year firm established

Survey

0 - 2019

Ratio
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Type

Variable
AGE

Definition
Age of firm in years

Source / Calculation
2019 – YEAR

Range
0 – 200

Type
Ratio

AGELN

Age of firm in years

Ln (AGE)

0 – 6.0

Ratio

EMP

Survey

SIZELN

Size of firm

Ln (SIZE)

0–
100,000
0–
100,000
0 – 12.0

Ratio

SIZE

Number of employees
last year
Same as EMP

Participant email
(optional)
Firm Performance
REV
Annual revenue

Survey

Text

Text

Survey

1–7

Ordinal

PROF

Profit margin

Survey

1–7

Ordinal

GROW

Growth rate

Survey

1–7

Ordinal

Survey

1-5

Ordinal

Mean of PROF, GROW,
(1.5 * OBJ) - 0.5a

1.0 – 7.0

Interval

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Mean of SENSE subfactors

1.0 – 7.0

Interval

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

EMAIL

OBJ

Degree performance
objectives were met
PERF
Balanced measure of
performance
Strategic Agility
SENSE1
Strategic sensitivity
subfactor 1
SENSE2
Strategic sensitivity
subfactor 2
SENSE3
Strategic sensitivity
subfactor 3
SENSE4
Strategic sensitivity
subfactor 4
SENSE5
Strategic sensitivity
subfactor 5
SENSE
Strategic sensitivity
overall
UNITY1
Leadership unity
subfactor 1
UNITY2
Leadership unity
subfactor 2
UNITY3
Leadership unity
subfactor 3

EMP
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Ratio
Ratio

Variable
UNITY4
UNITY5
UNITY
FLUID1
FLUID2
FLUID3
FLUID4
FLUID5
FLUID
AGILITY

Definition
Leadership unity
subfactor 4
Leadership unity
subfactor 5
Leadership unity
overall
Resource fluidity
subfactor 1
Resource fluidity
subfactor 2
Resource fluidity
subfactor 3
Resource fluidity
subfactor 4
Resource fluidity
subfactor 5
Resource fluidity
overall
Strategic agility overall

Organizational Alignment
ALIGN1
Organizational
alignment subfactor 1
ALIGN2
Organizational
alignment subfactor 2
ALIGN3
Organizational
alignment subfactor 3
ALIGN4
Organizational
alignment subfactor 4
ALIGN5
Organizational
alignment subfactor 5
ALIGN6
Organizational
alignment subfactor 6
ALIGN
Organizational
alignment overall
Environmental Turbulence
TURB1
Environmental
turbulence subfactor 1
TURB2
Environmental
turbulence subfactor 2
TURB3
Environmental
turbulence subfactor 3

Source / Calculation
Survey

Range
1–7

Type
Ordinal

Survey

1–7

Ordinal

Mean of UNITY subfactors

1.0 – 7.0

Interval

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Mean of FLUID subfactors

1.0 – 7.0

Interval

SENSE * UNITY * FLUID

1.0 –
343.0

Interval

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Survey

1–7

Ordinal

Mean of ALIGN subfactors

1.0 – 7.0

Interval

Survey

1–5

Ordinal

Survey

1–5

Ordinal

Survey

1–5

Ordinal
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Variable
TURB4

Definition
Environmental
turbulence subfactor 4
TURB5
Environmental
turbulence subfactor 5
TURB
Environmental
turbulence overall
Strategy Change
CHG1
Strategy change
frequency
CHG2
Strategy change degree

Source / Calculation
Survey

Range
1–5

Type
Ordinal

Survey

1–5

Ordinal

Mean of TURB subfactors

1.0 – 5.0

Interval

Survey

1–5

Ordinal

Survey

1–5

Ordinal

CHG3

Strategy change speed

Survey

1–5

Ordinal

CHANGE

Strategy change overall

Mean of CHG subfactors

1.0 – 5.0

Interval

1 if INDUS =
manufacturing
1 if INDUS = services

0-1

Nominal

0-1

Nominal

1 if INDUS = construction

0-1

Nominal

1 if ENTITY =
C-corporation
1 if ENTITY =
S-corporation
1 if ENTITY = LLC

0-1

Nominal

0-1

Nominal

0-1

Nominal

Control Dummy Variables
MFGDUM
Manufacturing industry
dummy
SRVDUM
Services industry
dummy
CTRDUM
Construction industry
dummy
CCPDUM
C-corporation entity
dummy
SCPDUM
S-corporation entity
dummy
LLCDUM
LLC entity dummy
a

OBJ rescaled from 1-5 to 1-7 for consistency with PROF and GROW.

Data Analysis
SPSS was used to perform the statistical analysis of the collected data. First,
descriptive statistics were computed. These include the mean, median, range, standard
deviation, variance, and related measurements. The purpose of this analysis is to
understand the general frequency distribution, central tendency, and variability of the
data for each construct. Checks for missing data, outliers, and non-normalcy (skew and
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kurtosis) were applied at this stage and corrected, if necessary, through various
transforms such as logarithm, exponential, inverse, and modulus.
Next, Pearson (product moment) correlation coefficients were estimated to
measure the linear association between each bivariate pair of variables in the data set.
Pearson’s r ranges from -1.0 (perfectly negative relationship) to 0 (no relationship) to
+1.0 (perfectly positive relationship). Pearson coefficients help to identify collinearity in
the data which can be a problem in regression analysis. High correlations among
predictor variables can lead to unreliable and unstable estimates of regression
coefficients. Firm age and firm size, for example, may be collinear. Most researchers
look for Pearson correlations of less than .80 for independent variables used in the same
regression equation. Additional correlation tests such as Cronbach’s alpha (α) and
Confirmatory Factor Analysis (CFA) were performed to assess the validity of the
measures used for latent constructs such as strategic agility. Cronbach’s alpha measures
the degree to which a set of items are intercorrelated (Cronbach, 1951). CFA measures
the degree to which a set of items loads on an underlying factor (Keith, 2019, Chapter
16). Rule of thumb thresholds for these analyses include α > .70 and factor loadings >
.60, respectively.
Finally, multiple regression analysis was conducted. Three sets of regression
models were planned in order to test the hypotheses previously illustrated by Figure 2.
First, firm performance was regressed on firm age and firm size, testing hypotheses H2
and H4. Second, strategic agility was regressed on firm age and firm size, testing
hypotheses H3 and H5. Third, firm performance was regressed on strategic agility,
testing hypotheses H1a and H1b. The moderating effects of environmental turbulence
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(H6) and organizational alignment (H7) were tested by sequentially adding to the third
set of models the cross-product of the independent variable and each moderator variable
(e.g., strategic agility x environmental turbulence) and checking for a statistically
significant increase in the amount of variance explained (ΔR2) (Keith, 2019, p. 178). The
mediating effect of strategic agility between firm age and firm performance, and between
firm size and firm performance, was tested using the well-established procedure of Baron
and Kenny (1986). This four-step test essentially shows that the direct effect (correlation
coefficient) between an independent variable and a dependent variable is lessened once a
mediator variable is added to the regression model (Keith, 2019, p. 180). The statistical
significance of the indirect effect was tested using both Sobel and bootstrapping
confidence interval tests (Hayes, 2018).
Control variables were included in the regression models as appropriate. These
variables were generally modelled first, followed by the addition of focal variables, in
order to observe the incremental contributions to R2. This is a form of hierarchical (or
sequential) multiple regression (Cohen et al., 2015, p. 158). Since the control variables
(e.g., industry) were nominal and not continuous, they were first converted to dummy
variables (1/0) corresponding to each nominal group (e.g., construction, manufacturing,
professional services) before use in regression (Cohen et al., 2015, p. 303). All
regression models used the ordinary least squares (OLS) method of linear regression
which seeks to minimize the sum of the squared differences between observed and
predicted values of Y (Cohen et al., 2015, p. 124). Key outputs generated by the
regression models and used to test the hypotheses were the regression coefficients (βi)
relating each independent variable to the dependent variable, t values used to determine
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the statistical significance (p) of the relationships, and Variance Inflation Factors (VIFs)
indicating the degree of multicollinearity affecting the magnitude of the relationship. A
VIF of 10 or greater is indicative of serious multicollinearity (Cohen et al., 2015, p. 423).
Given multiple regression as the statistical method, it was possible to assess the
desired size of the survey sample. Power analysis was used to determine the sample size
(n) required to detect an effect size (f 2) with an alpha (α) false positive error probability
given the type of statistical test and number of independent variables (Cohen et al., 2015,
p. 92). Note f 2 is calculated as R2 / (1 – R2). Using the G*Power software from Kiel
University (Faul, Erdfalder, Buchner, & Lang, 2009) and setting α = .01 and R2 = .15 for
a two-tailed F test with five independent variables, a sample size of 154 would provide
95% power. Power is defined as the probability of correctly rejecting a false null
hypothesis or (1 – β) where β is the false negative error probability. As a fallback option
if the response rate was low, power analysis indicated that 66 responses would provide
80% power with α = .05 for three independent variables. These power values were
confirmed using L values, where L = f 2 (n – k – 1), and the lookup tables provide in
Appendix E of Cohen et al. (2015).
Structural Equation Modelling (SEM) is an advanced form of regression-based
analysis which simultaneously solves for multiple relationships within a hypothesized
causal model (Kline, 2016). It tests for the goodness of fit of the model as a whole. SEM
is not required to test the proposed research hypotheses. However, it was noted in the
literature review that some previous researchers of strategic agility used SEM. It may
therefore be useful to perform SEM analysis so that the study results may be more readily
compared. The results of SEM analysis include the factor loadings previously discussed
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with CFA, along with the regression coefficients between latent variables, and multiple
overall goodness of fit indices. Table 9 provides the general rules for acceptable fit (for
continuous data) for these indices according to Schreiber, Nora, Stage, Barlow, and King
(2006). ꭓ2, CFI, and RMSEA are commonly used. A drawback of SEM is that it requires
a large sample size. Schreiber et al. (2006) suggest 10 responses per estimated
parameter. The proposed conceptual model includes 32 variables (15 for Strategic
Agility alone) which would require n = 320. For this reason, SEM may not be useable
for this study.
Table 9: Goodness of Fit Guidelines for SEM Analysis
Index

Abbreviation

General Rule

Chi-square

ꭓ2

Ratio of ꭓ2 to df <= 2 or 3

Normed fit index

NFI

>= .95

Tucker-Lewis index

TLI

>= .95

Comparative fit index

CFI

>= .95

Goodness-of-fit index

GFI

>= .95

Root Mean Square Residual

RMR

Smaller the better, 0 indicates perfect fit

Standardized RMR

SRMR

<= .08

Root Mean Square Error of
Approximation

RMSEA

< .06 to .08

Reliability and Validity
Reliability refers to the degree to which a study, or an individual measure,
provides consistent results when repeated (Cooper & Schindler, 2014). With respect to
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this study, the survey participant letters, questionnaire, procedures, and analytic methods
have been described. The results are detailed in the findings. This material will aid
reliability by enabling other researchers to repeat the study in other contexts or to build
upon it.
The reliability of the study may be negatively affected by nonresponse error (or
bias). This occurs when those not responding to the survey are systematically different
than the whole population within the variables of interest (Fowler, 2014). It is not a
reflection of the response rate alone (Groves, 2006). Thus, if the respondents tend to be
only small firms or strategically sensitive firms that find the survey interesting and
choose to reply, that could impact the findings. Further, testing for nonresponse bias is
problematic as little information about nonrespondents is typically available without
responses. The most common approach is to compare the respondents to auxiliary
information about nonrespondents drawn from the sample frame and paradata (data about
the process of collecting data) (Wagner, 2012). Other approaches include comparing
early to late responses to identify any trends that might have continued had additional
responses been received, and conducting a follow-up survey of nonrespondents and
comparing those results to the initial sample results. The potential for nonresponse bias
in this study was examined by comparing the distribution of respondents to the
distribution of sample frame firms for firm size and industry, and by comparing the
distribution of early responses versus late responses for key variables such as strategic
agility and firm performance. Similar distributions between these subgroups would
suggest minimal nonresponse error.
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The reliability of the study may also be negatively affected by common method
variance (or bias). This occurs when the same survey respondents provide data for both
independent and dependent variables. According to Podsakoff, MacKenzie, Lee, and
Podsakoff (2003) common raters may knowingly or unknowingly bias their responses to
achieve greater consistency, social desirability, leniency, acquiescence, or other factors.
Podsakoff et al. suggest that common rater bias may be minimized through temporal,
proximal, psychological, or methodological separation of independent and dependent
measurements. This was accomplished in the study by using different sections of the
questionnaire for independent and dependent variables, using different scales, and by
assuring respondent and firm anonymity. Additionally, the Harman single-factor test
described by Podsakoff et al. was used as a post hoc test for common method variance.
This test loads all the variables of the study into an exploratory factor analysis to
determine the number of factors required to explain the variance in the data. If a single
factor emerges to explain the majority of covariance between the variables, it suggests the
presence of common method variance.
With respect to the reliability of the measures used by the questionnaire,
Cronbach’s alpha was tested (Cronbach, 1951). Cronbach's alpha indirectly indicates the
degree to which a set of items measures a single unidimensional latent construct. It is
considered a measure of internal consistency. Alpha scores of .70 or above are generally
considered to be acceptable for instruments in the social and behavioral sciences
(Nunally, 1978). Alphas were computed and compared to this standard for each of the
latent strategic agility dimensions of strategic sensitivity, leadership unity, and resource
fluidity, as well as the environmental turbulence and organizational alignment constructs.
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Validity includes both external validity, the degree to which the research findings
may be generalized to other contexts, and internal validity, the degree to which the
research instrument measures what it is purported to measure (Cooper & Schindler,
2014). External validity was enhanced by the inclusion of firms of all ages, sizes, entity
types, and industries in the sample frame. Previous empirical studies of strategic agility
addressed single industries and large (or small) firms only. However, this study focused
on only one geographical area, the State of Florida. This may limit the study’s
generalizability to dissimilar regions in the United States and world-wide.
Three types of internal validity are relevant to the study. These are content
validity, criterion validity, and construct validity (American Educational Research
Association, 2014). Each of these is addressed in turn. Content validity refers to the
extent to which a research instrument includes or represents all the content or domain of
the construct that is being measured (Sullivan et al., 2009). By basing the questionnaire
on scales established by other researchers, the content validity of the research was
enhanced.
Criterion validity refers to the degree to which a research instrument predicts or
agrees with a “real life’ outcome (Sullivan et al., 2009). Using multiple regression, the
two criterion predicted by this study were firm performance and strategic agility.
Because firm performance was measured by three objective variables (REV, GROW,
PROF) and only one subjective item (OBJ), this criterion was considered to have high
validity with respect to actual firm performance. Strategic agility was measured using the
15 items suggested by Doz and Kosonen (2010). As this was the first study to
operationalize these items, the criterion validity of strategic agility was of special interest.
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This was addressed by collecting the additional construct of strategy change, which
measured actual strategy changes made by the firm, independent of the model used to
measure agility. The criterion validity of strategic agility would be shown by a positive
correlation between strategic agility and strategy change. Because these variables were
measured at the same time in the study, this form of criterion validity is also called
concurrent validity.
Construct validity refers to the degree to which the constructs under investigation
are accurately measured and interpreted by the research instrument (Sullivan et al., 2009).
This form of validity has to do with the operationalization, or specific method of
measurement, of each construct. For example, firm age and firm size are objective
constructs which are commonly measured by researchers as the number of years since
establishment and the number of individuals employed, respectively. The construct
validity of firm age and firm size is therefore relatively high. However, firm performance
may be measured differently for large firms (revenue, profits) versus small firms
(objectives, growth). Thus, a combined measure of firm performance based on growth,
profitability, and objectives was used to enhance the construct’s validity across firms of
all types. This composite approach has also been used by other researchers (Powell,
1992; Dess & Robinson, 1984). The measurement of environmental turbulence and
organizational alignment utilized scales drawn from other researchers, supporting their
construct validity. However, strategic agility, the new construct being measured,
required additional validation. This was addressed in two ways. First, Confirmatory
Factor Analysis (CFA) was used to check for clean factor loadings of the survey items on
the three strategic agility components, strong Average Variance Extracted (AVE) values
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for each component, and discriminant validity between the components (Fornell &
Larcker, 1981). Discriminant validity is found between constructs if the square root of
AVE for each construct is greater than all inter-construct correlations. Second,
organizational alignment was used as a separate construct to check for convergent
validity. Convergent validity is found when a new construct is found to correlate with a
similar, established construct supported by prior research (Cooper & Schindler, 2014).
Organizational alignment is well established (Nadler & Tushman, 1989; Powell, 1992;
Semler, 1997; Quiros, 2009) and similar in nature to the three Doz and Kosonen
dimensions of strategic sensitivity (alignment of organization with strategy), leadership
unity (alignment of vision, goals, and values), and resource fluidity (alignment of
resources with strategy). Therefore, a positive correlation between strategic agility and
organizational alignment would support the validity of strategic agility.
Ethical Considerations
The goal of ethics in research is to ensure that no one is harmed or suffers adverse
consequences from the research activities. The Belmont Report (U.S. Department of
Health, Education, and Welfare, 1979) identifies three basic ethical principles which
guide investigators or reviewers of research in their work. These are respect for persons
(autonomy of decision making), beneficence (do no harm), and justice (equal distribution
of the burdens and benefits of research.) In the social and behavior sciences, these
principles create four primary ethical considerations. These are the potential for harm to
participants (physical, psychological, or legal), informed voluntary consent to participate,
the right to privacy or anonymity, and confidentiality of the data (Sullivan et al., 2009).
The study meets these criteria. The research design is a voluntary survey. The survey
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instrument is a questionnaire which imposes no physical requirements on participants and
focuses on organizational as opposed to personal factors. All participants were informed
of the purpose of the survey and its voluntary nature in each phase of the research
including the pre-test, pilot, and main survey. Submission of the completed questionnaire
is generally accepted as the consent to participate in survey-based research. Participants
were also reassured that their data would be safeguarded with strict confidentiality and
that their identity would be kept anonymous in the reported findings. In addition to these
elements of research design, the study was reviewed and approved by the FIT
Institutional Review Board (IRB) before work was begun to ensure it met the university’s
standards for the protection of human subjects in research. The survey was found by the
IRB to qualify for expedited review or exemption in accordance with the Code of Federal
Regulations (CFR), title 45, part 46, on the protection of human subjects (U.S. Office of
Federal Register, 2019).
Researcher Positionality
Positionality refers to the relation of the researcher to the context and setting of
the research (Creswell & Poth, 2018). In quantitative studies, most researchers seek to
remain unattached and objective in their work. However, beliefs and past experiences
can still work their way into the research design and shape the researcher’s interpretation
of the results. This section serves to make the author’s positionality explicit, thereby
increasing transparency and reducing the potential for bias in the study.
Two aspects of researcher positionality are relevant to the study. First, the author
resides in the Space Coast, the geographical region selected for the pilot study. As a
result, he is likely to be familiar with some of the firms to be surveyed, and he may have
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preconceptions regarding the effects of strategic agility in the region. A preliminary
review of the firms who are members of the Melbourne Regional Chamber of Commerce
indicates this first concern is minimal, as the author “knows” (other than by firm name
alone) few of the firms listed. Further, the author is not involved in selecting firms for
the study as random selection using the D&B Hoovers database is used. Regarding
preconceived expectations for the study, the research design leverages existing scales
which reduces questionnaire bias, and statistical methods which reduce bias in the
analysis of the collected data. Thus, the design does not appear to be biased towards any
preconceived or preferred outcomes.
The second aspect of positionality is that the author is a management consultant
and the research may have practical value in the author’s practice. This situation is not
uncommon as research is generally desired to have practical application in addition to
academic value. Researchers often benefit from conducting good research through
publication opportunities, improved reputation, career advancement, etc. The researcher,
however, is ethically obligated to conduct the study fairly and honestly, and to interpret
the results objectively without bias towards preferred or practical outcomes. The need to
meet rigorous academic standards for statistical analysis and reporting, especially in a
doctoral dissertation, reinforces this objectivity.
While this section has addressed the author’s positionality from the perspective of
minimizing research bias, it should also be noted that the focus on the Space Coast and
the State of Florida may provide research benefits such as higher survey response rates
and interpretability of the results.
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Chapter 4: Findings
Overview
The purpose of the study was to advance our understanding of strategic agility by
operationalizing the model proposed by Doz and Kosonen (2010) and empirically testing
its relationship to firm performance under multiple contingent conditions. Nine
hypotheses based on relevant theory were proposed. The research methodology consisted
of a CEO-level survey with three phases of pre-testing, pilot testing, and a main study,
and statistical analysis of the collected data addressing each hypothesis. The following
sections describe the findings from each phase, followed by a comparison of the pilot and
main findings, and a summary of the results.
Pre-Test Findings
The purpose of the pre-test phase was to refine the survey questionnaire before
use with a large number of participants. Seven companies from four industry sectors
(manufacturing, accommodation/food, professional services, finance/insurance) whose
CEO or top management team member were available to the author in the vicinity of
Melbourne, Florida were selected for pre-testing. Meetings with participants took place
between 5/7/19 and 6/6/19. Five meetings were held in-person, in which the case the
participant completed the survey on paper, and two meetings were held telephonically, in
which case the participant completed the survey using the on-line website. In all cases,
participants were asked to “think aloud” as they read and answered each question, so that
any confusing terms or phrases could be identified and discussed. After each pre-test
meeting, the survey was revised, and the updated survey was used with the next
participant. Only one minor revision resulted from the final pre-test meeting, suggesting
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the questionnaire was ready for broader use. Examples of changes made to the
questionnaire during pre-testing include the following.
•

When asked to compare their company’s performance to their competitors,
participants struggled to identify specific companies by name and stated they
would not know their profitability or growth rate anyway. The phrase “your
competitors” was therefore changed to “similar companies in your industry” in
the pilot study to suggest a more general comparison.

•

When asked about changes in their company’s strategy over the last three years,
participants found subjective responses (e.g., Very Infrequently to Very
Frequently) to be difficult to choose from. The items were therefore changed to
objective responses (e.g., None, Once or Twice, Several Times, etc.)

•

The wording of numerous items, particularly those related to business models,
was simplified. Item 31 on abstracting business models and item 37 on grafting
business models are good examples.

•

Sections 4 and 5 containing the strategic agility items were changed from 5-point
to 7-point scales to provide participants a wider response range to choose from.

•

Brief definitions for key terms such as “strategy” and “external environment”
were added to the section instructions.

Pilot Study Findings
The main purpose of the pilot study was to refine the research methodology
including the sample selection, survey collection, and statistical analysis, prior to
conducting the main study. However, the pilot was executed rigorously, as a study
within a study, so that it might provide useful results with respect to the research
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objectives. Each of the pilot phases is therefore discussed below in terms of the methods
used, lessons learned for the main study, as well as any results bearing upon the research
hypotheses.
Sample Selection. The pilot sample was expanded from the pre-test Melbourne
area to the Space Coast region of Florida (Brevard County). Using the D&B Hoovers
database, a total of 1,709 companies in six industry sectors were found to meet the
criteria of being independent, for-profit, with 10 or more employees, in this region. Table
10 provides the pilot sample frame by firm size. Different stratification factors
(percentages) were chosen for the random sampling within each firm size category in
order to provide a more even distribution of firms by size than in the full population.
Still, only 3 large firms (500 or more employees) were based in the Space Coast region,
indicating a larger population such as the entire State of Florida was needed for the main
study in order to adequately sample firms of all sizes. Through the random sampling, a
total of 249 firms were selected for the pilot survey.
Table 10: Pilot Study Sample Frame by Firm Size
Firm
Size

Number
Employees

Population
Count

Population
Percent

Strat.
Factor

Sample
Frame
Count

Sample
Frame
Percent

Large

500+

3

0.2%

100%

3

1.2%

Medium

100 – 499

59

3.5%

100%

59

23.7%

Small 2

50 – 99

143

8.4%

35%

58

23.3%

Small 1

20 – 49

518

30.3%

10%

67

26.9%

Very Small

10 - 19

986

57.7%

5%

62

24.9%

1,709

100.0%

249

100.0%

TOTAL
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Table 11 provides the pilot sample frame by industry sector. Six industry sectors
were chosen to support a broad multi-industry study. Note that the random sampling by
firm size did not significantly affect the distribution of the sample by industry sector,
suggesting the sample frame still reflected the larger industry population.
Table 11: Pilot Study Sample Frame by Industry Sector
NAICS

Population
Count

Population
Percent

Sample
Frame
Count

Sample
Frame
Percent

23

314

18.4%

45

18.1%

31, 32, 33

196

11.5%

38

15.3%

44, 45

199

11.6%

27

10.8%

Professional Services

54

194

11.4%

34

13.7%

Health/Social Services

62

289

16.9%

34

13.7%

Accommodation/Food

72

517

30.3%

71

28.5%

1,709

100.0%

249

100.0%

Industry Sector
Construction
Manufacturing
Retail Trade

TOTAL

Lessons learned from the sample selection phase of the pilot study included the
following.
•

Validation of the stratified random sampling technique using the D&B company
database.

•

The need for a larger context such as the State of Florida to achieve a more
balanced distribution of small, medium and large firms in the sample frame.
Data Collection. Mail merge techniques were used to automate the printing of

249 survey request letters and envelopes addressed to the CEO, President, or General
Manager of the selected firms. Letters were printed on official Florida Tech letterhead
and envelopes displayed the new Florida Tech logo for a professional look. The return
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address area of the envelope included the author’s name, Florida Tech address, and a
physical stamp was used to reduce any impression of bulk mailing. The letters were
mailed by U.S. postal mail with instructions to complete the survey through an on-line
website. 24 of the 249 letters (9.6%) were returned by the U.S. Post Office as
undeliverable. These companies were determined to be either out of business or had
moved with no forwarding address. After a two-week waiting period, three rounds of
follow-up were used with nonrespondents to improve the response rate. The first was an
email reminder (where email addresses were available), the second was a postal mail
reminder including a printed copy of the survey and a self-addressed stamped envelope,
and the third was another round of email. 34 responses were eventually received for a
response rate of 15.1% of the delivered surveys. Only one survey was mailed back on
paper and 33 were submitted on-line. The pilot survey ran from 6/21/19 through 8/3/19.
Of the 34 responses, four were discarded. One had multiple data items missing,
one had only one employee, and two were companies that were subsidiaries of larger
corporations. This provided 30 useable responses for analysis. Two responses were
missing Company ID codes which prevented the identification of their industry. Five
responses had a single missing data item which were filled in using mean substitution
(Cohen, Cohen, West, & Aiken, 2015, p. 437). 19 of the responses (63.3%) were
completed by CEOs, and 9 (30%) by members of the top management team.
Table 12 shows the distribution of the responses by firm size. No large firms
responded, making the pilot effectively a Small to Medium-size Enterprise (SME) study.
The largest firm reported 320 employees. Also, compared to the sample frame, more
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Very Small firms and less Small 2 firms responded than expected. This may represent
nonresponse bias by firm size.
Table 12: Distribution of Pilot Survey Responses by Firm Size
Firm Size

# Employees

# Responses

Percentage

> 500

0

0%

Medium

101 – 500

7

23.3%

Small 2

51 – 100

3

10.0%

Small 1

21 – 50

8

26.7%

<= 20

12

40.0%

30

100%

Large

Very Small
TOTAL

Table 13 shows the distribution of the responses by Industry Sector. Compared to
the sample frame, more construction and professional services firms responded, and
fewer Health/Social and Accommodation/Food firms responded, than expected. This
may represent nonresponse bias by industry sector.
Table 13: Distribution of Pilot Survey Responses by Industry Sector
Industry Sector

NAICS

# Responses

Percentage

23

8

26.7%

31, 32, 33

5

16.7%

44, 45

4

13.3%

Professional Services

54

8

26.7%

Health/Social

62

1

3.3%

Accommodation/Food

72

2

6.7%

N/A

2

6.7%

30

100%

Construction
Manufacturing
Retail

Unknown (Not provided)
TOTAL
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Lessons learned from the data collection phase of the pilot study for use during
the main study included the following.
•

Expect a 10% postal mail delivery rejection rate when using the D&B database
for company names and addresses.

•

Expect a 15% or less response rate when addressing the survey to the CEO or top
management, with about two-thirds of the responses from the CEO personally.

•

Use actual names and titles of survey recipients when they are available in the
D&B database, instead of generic “CEO, President, or General Manager” in order
to improve the response rate.

•

Do not include paper surveys and stamped return envelopes with survey request
letters. Rely on participants to provide their submissions on-line with minimal
impact to the response rate.

•

Increase the percentage of large and medium sized firms in the sample frame.

•

Reduce the number of industry sectors in the survey to ensure a large enough
sample size within each. Specifically, remove the Health/Social and
Accommodation/Food industries due to their low response rates.

•

Within Survey Monkey, configure the on-line questions to require an answer
before submission to prevent missing data.

•

Shorten the Survey Monkey website address as the long address
(https://www.surveymonkey.com/r/fitsurvey1) was mis-keyed by some
respondents who then called for assistance.
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Statistical Analysis. All the statistical methods planned for the main study were
exercised on the pilot data using IBM SPSS software. These included descriptive
statistics, Confirmatory Factor Analysis (CFA), ANOVA, Pearson correlation, and
multiple regression. Only highlights of the pilot analysis are described in this section
with more detailed discussion reserved for main study.
First, descriptive statistics for the primary variables of the study were calculated
and inspected for reasonableness, as shown in Table 14. Minimums, maximums, means,
and standard deviations were as expected. Skewness and kurtosis values were generally
within +/- 1.0 and inspections of the histograms for the two variables outside this range
(SIZE, TURB) showed reasonable normalcy, so no transformations (e.g., natural log)
were applied.
Table 14: Pilot Study Descriptive Statistics

88

Second, Confirmatory Factor Analysis (CFA) was used to ensure the survey items
comprising each latent variable loaded on just one underlying component. Principal
component analysis (Dunteman, 1989; Cohen et al., 2015, p. 428) was used as the
method of component extraction. For each variable, if more than one component was
found with an Eigenvalue > 1.0, the lowest loading items on Component 1 were removed
until only one component with an Eigenvalue > 1.0 remained. This procedure is similar
to removing items which depress Cronbach’s alpha. Using both methods, eight total
items were identified as problematic, three of which used reverse coded wording and five
of which had been revised during pretesting. For the pilot study, these items were
removed, and the latent variables were calculated based on the remaining items. For the
main study, these items were reworded and retested. Table 15 shows the resulting
calculations of the pilot study latent variables.
Table 15: Pilot Study Calculation of Latent Variables based on CFA
Factor

Construct

Calculation

TURB

Environmental
Turbulence

Mean (TURB1, TURB2, TURB3, TURB5)

ALIGN

Organizational
Alignment

Mean (ALIGN1, ALIGN3, ALIGN4, ALIGN6)

SENSE

Strategic
Sensitivity

Mean (SENSE1, SENSE2, SENSE4)

UNITY

Leadership
Unity

Mean (UNITY1, UNITY3, UNITY4, UNITY5)

FLUID

Resource
Fluidity

Mean (FLUID2, FLUID4, FLUID5)

Table 16 shows Cronbach’s alpha, factor loadings, Average Variance Explained
(AVE), and Composite Reliability (CR) of the retained items for each construct in the
pilot analysis. The last three constructs are the three dimensions of strategic agility
89

proposed by Doz and Kosonen (2008a, 2010). Note that strategic sensitivity and resource
fluidity did not meet the rule-of-thumb minimum of .70 for coefficient alpha. Strategic
sensitivity also did not meet the rule-of-thumb minimum of .60 for factor loadings on one
unidimensional component. However, the AVE and CR for the constructs did meet the
rule-of-thumb minimums of .50 and .80, respectively, supporting their reliability (Fornell
& Larcker, 1981; Netemeyer, Bearden, & Sharma, 2003). AVE represents the percentage
of variance in the data explained by the underlying component, and CR represents the
ratio of explained variance over total variance (Kline, 2016, p. 313). It was hoped that
these reliability indicators would improve in the main study through revisions to the
items which were dropped and/or a larger sample size.
Table 16: Pilot Study Reliability of Latent Variables
Cronbach’s
Alpha

Range of
Factor
Loadings

Average
Variance
Explained

Composite
Reliability

Environmental Turbulence

.766

.653 - .852

.593

.852

Organizational Alignment

.769

.701 - .847

.596

.855

Strategic Sensitivity

.695

.536 - .894

.626

.827

Leadership Unity

.764

.667 - .896

.587

.849

Resource Fluidity

.637

.751 - .800

.592

.813

Construct

As the focal construct of the research, strategic agility was further examined. The
ten retained survey items related to strategic agility were analyzed together using
Exploratory Factor Analysis (EFA) with Varimax rotation. In this form of factor
analysis, the ten items were unrestricted relative to the three dimensions, allowing us to
identify the dimensions and how they associate with the survey items. Table 17 shows
that three components were found meeting the Eigenvalue threshold of 1.0. These
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components presumably reflect the dimensions of strategic sensitivity, leadership unity,
and resource fluidity. Varimax rotation (with Kaiser normalization) has the effect of
reweighting the initial solution (rotating the factor axes) to shift the factor loadings
towards 0 or 1.0, thereby making the item-component associations more distinct
(Dunteman, 1989, p. 49; Kline, 2016, p. 192). Table 18 shows the factor loading of the
items on the extracted components after rotation. The high loading values shown in bold
support the association of the three strategic agility dimensions with the three identified
components. However, one item, SENSE1, loaded a little more highly on Component 1
(.529) than on Component 3 (.458), suggesting the need for further revision before the
main study.
Table 17: Pilot Study Principal Component Analysis for Strategic Agility

Component
1
2
3
4
5
6
7
8
9
10

Total
3.336
1.845
1.164
.811
.695
.684
.609
.439
.291
.126

Initial Eigenvalues
% of Variance
33.364
18.446
11.635
8.115
6.954
6.845
6.094
4.386
2.905
1.256
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Cumulative %
33.364
51.809
63.445
71.560
78.513
85.358
91.452
95.838
98.744
100.000

Table 18: Pilot Study Loading of Survey Items on Strategic Agility Components

Item
SENSE1
SENSE2
SENSE4
UNITY1
UNITY3
UNITY4
UNITY5
FLUID2
FLUID4
FLUID5

Component
1
2
.529
-.182
.161
.395
.047
.206
.715
-.145
.869
.084
.751
.277
.627
.242
-.036
.808
.059
.699
.197
.670

3
.458
.789
.885
.202
.084
-.154
.133
.054
.241
.133

Third, correlation analysis was used examine the zero-order relationships between
the primary variables of interest. Table 19 and Table 20 provide Pearson correlation
coefficients (r) for these variables. Note that Pearson coefficients are equivalent to beta
(β) values in simple bivariate regression. These correlations were therefore useful for
initial evaluation of the conceptual model, recognizing they would change in regression
with other variables. For example, AGE and SIZE were both positively correlated with
REV (p < .01), supporting H2 and H4 when performance is measured by revenue. AGE
was negatively correlated with AGILITY (p < .05) supporting H3. None of the
correlations provided statistically significant support for zero-order relationships between
AGILITY and the performance measures (REV, PROF, or PERF), providing no support
for H1. Validity of the strategic agility construct was supported by the positive
correlations of AGILITY with ALIGN and CHANGE (both p < .01). The strong
correlation with ALIGN indicates that H7 will likely not be testable in the main study due
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to multicollinearity. The correlation with CHANGE suggests that strategically agile
firms do actually change their strategy more often.
Table 19: Pilot Study Pearson Correlations
AGE
AGE
SIZE
AGILITY
TURB
ALIGN
CHANGE
REV
PROF
PERF
MFGDUM
SRVDUM
CTRDUM

Coeff. r

SIZE

AGILITY

TURB

ALIGN

CHANGE

REV

PROF

1

Sig.
Coeff. r

.441*

Sig.

.015

1

-.434*

-.042

Sig.

.017

.824

Coeff. r

-.092

.061

.253

Sig.

.630

.749

.178

-.332

.066

.589**

.225

.073

.730

.001

.233

Coeff. r

Coeff. r
Sig.
Coeff. r
Sig.
Coeff. r

†

*

-.403

.109

.027

.568

**

.537

**

.708

1
1

**

.486

1

.334†

.449*

1

.006

.071

.013

-.200

.078

.071

-.113

1

Sig.

.002

.000

.290

.682

.711

.554

Coeff. r

.050

-.183

.064

-.123

-.200

-.047

-.193

Sig.

.794

.333

.738

.518

.290

.807

.306

Coeff. r

.033

-.052

.182

-.173

.048

.094

-.118

.501**

Sig.

.863

.785

.337

.362

.800

.623

.534

.005

Coeff. r

-.015

-.005

.180

.212

.036

.030

.195

.166

Sig.

.937

.978

.340

.260

.850

.876

.301

.380

-.359

-.064

†

.313

.068

.305

-.038

-.369

.056

.051

.736

.093

.722

.102

.842

.045

.769

Coeff. r
Sig.

†

†

Coeff. r

†

.315

.019

-.355

-.029

-.175

-.368

.224

-.210

Sig.

.090

.921

.054

.880

.355

.045

.234

.266

† p < .10, * p < .05, ** p < .01 (2-tailed)
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Table 20: Pilot Study Pearson Correlations (Continued)
PERF
PERF
MFGDUM
SRVDUM
CTRDUM

Coeff. r

MFGDUM

SRVDUM

CTRDUM

1

Sig.
Coeff. r

-.088

1

Sig.

.643

Coeff. r

.076

-.270

Sig.

.690

.150

Coeff. r

-.142

-.270

-.364*

Sig.

.455

.150

.048

1
1

† p < .10, * p < .05, ** p < .01 (2-tailed)

Fourth, ANOVA was used to examine the industry sector control variable with
respect to dependent variables AGILITY and PROF. Table 21 provides the means of
these variables by industry. One-way ANOVA testing showed that the between-group
variances for AGILITY and PROF were not statistically significant. However, post hoc
analysis of the individual pairings of industries using the Least Significant Difference
(LSD) test showed there was a significant difference in AGILITY between construction
and professional services (mean difference = -63.458, p < .05). Health/Social was
omitted from the post hoc analysis due to having only one data item which also appeared
to be an outlier. These results suggested the presence of industry effects in the strategic
agility data and the usefulness of industry as a control during analysis.
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Table 21: Pilot Study Mean Variance by Industry Sector
Industry Sector

Count

AGILITY

PROF

Construction

8

103.0591

3.3750

Manufacturing

5

159.9222

4.6000

Retail

4

160.1944

5.0000

Professional Services

8

166.5174

4.1250

Health/Social

1

58.6667

2.0000

Accommodation/Food

2

111.7083

4.5000

TOTAL

28

138.5387

4.0714

Fifth, multiple regression was used to examine the hypotheses involving control
variables, moderation, and mediation. Table 22 illustrates the use of hierarchical
regression to examine the contribution to the proportion of variance explained (R2) of
control variables first, followed sequentially by focal variables of interest. Model 1
shows that the industry controls alone (CTRDUM and SRVDUM dummy variables)
explain 16.5% of the variance in the strategic agility data. Model 2 shows that adding
firm size to the regression adds only 0.1% to the variance explained (ΔR2). Model 3
shows that adding firm age provides another 10.3% ΔR2 with the entire model accounting
for 26.9% of the variance in strategic agility. These results provided further support for
hypothesis H3, showing the negative effect of AGE on AGILITY was independent of
industry and firm size.
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Table 22: Pilot Study Firm Age and Size Effects on Strategic Agility
Dependent Var: AGILITY
Model 2
SIZE
-.278 (.160)
.210 (.286)
-.024 (.896)

Model 1
Independent Vars
Controls
CTRDUM
-.278 (.152)
SRVDUM
.212 (.272)
SIZE
AGE
2
R
.165
.166
2
ΔR
.001
Std. Error
55.222
56.256
†
Sig.
.088
.188
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Model 3
AGE
-.193 (.317)
.109 (.574)
.143 (.466)
-.397 (.072)†
.269
.103
53.704
.087†

Moderation analysis was performed for hypothesis H6 which proposed that
environmental turbulence positively moderated the relationship between strategic agility
and firm performance. This hypothesis was tested using the three sequential regression
models shown in Table 23 with PROF as the dependent variable. Model 3 shows the
interaction of agility and turbulence accounted for the preponderance of the variance
explained (10.5%), was signed in the positive direction (β = 2.483), and was statistically
significant at the p < .10 level. Hypothesis H6 was therefore mildly supported by the
pilot study.
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Table 23: Pilot Study Interaction of Strategic Agility and Environmental Turbulence
Dependent Var: PROF
Model 1
Model 2
Model 3
Independent Vars
Controls
AGILITY, TURB
AGILITYxTURB
CTRDUM
-.218 (.290)
-.210 (.341)
-.229 (.283)
SRVDUM
-.023 (.909)
-.021 (.924)
-.008 (.970)
AGILITY
.030 (.894)
-2.029 (.104)
TURB
-.135 (.507)
-1.078 (.073)†
AGILITYxTURB
2.483 (.094)†
2
R
.044
.061
.167
2
ΔR
.017
.105
Std. Error
1.754
1.807
1.738
Sig.
.542
.800
.462
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Figure 3 graphically depicts the moderation effect. Under high environmental
turbulence (3.97), as strategic agility increases so does profitability. Under low
environmental turbulence (2.78), as strategic agility increases profitability actually
decreases, suggesting that firms may be penalized for their strategic agility in stable
environments. This finding is consistent with Winter’s (2003) view that dynamic
capabilities are not always warranted given their greater cost in comparison to routines
and ad hoc problem solving. Probing the interaction (Hayes, 2018, p. 570) at multiple
levels of turbulence shows that the point at which the relationship between strategic
agility and profitability switches between positive and negative is approximately 3.4 on
the 5-point turbulence scale ranging from Very Low (1) to Very High (5).
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Figure 3: Pilot Study Plot of Moderating Effect of Environmental Turbulence
Mediation analysis was performed for hypothesis H8 which proposed that
strategic agility mediated the relationship between firm age and firm performance.
Following Baron and Kenny’s (1986) procedure, three regression models (Table 24) were
developed to determine the effects of firm age on firm performance directly (Model 1),
firm age on the mediator strategic agility (Model 2), and strategic agility on firm
performance while controlling for firm age (Model 3). Models 1 and 3 were not
statistically significant, therefore failing the Baron and Kenny test. Nonetheless, the
SPSS PROCESS macro from Hayes (2018) was used to further examine the indirect
effect. The total effect of AGE on PROF was .005 as shown in Model 1. The total effect
is apportioned to the direct effect of .010 as shown in Model 3, and the indirect effect
which is calculated as (-1.565 * .003) = -.005 from Models 2 and 3, respectively. The
98

statistical significance of this small indirect effect was tested using both Sobel (Sobel,
1982; Preacher, 2019) and bootstrapping confidence interval (Hayes, 2018) methods.
Neither the Sobel p-value of .627 nor the 95% confidence interval of [-.029, 012]
(containing the value zero) supported the statistical significance of the indirect effect.
Thus, the mediation hypothesis H8 was not supported. This analysis was also conducted
with industry control variables with similar results.
Table 24: Pilot Study Mediating Effect of Strategic Agility
Model 1
PROF
AGE
.005 (.794)

Model 2
AGILITY
AGE
-1.565 (.017)*

Dependent Var
Independent Vars
AGE
AGILITY
2
R
.003
.188
Std. Error
1.760
53.467
Sig.
.794
.017*
Values are unstandardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Model 3
PROF
AGE, AGILITY
.010 (.657)
.003 (.625)
.011
1.784
.856

Lessons learned from the statistical analysis phase of the pilot study for use
during the main study included the following.
•

The selected statistical methods (descriptive statistics, CFA, Pearson correlation,
ANOVA, and regression), as implemented using the IBM SPSS software, were
adequate for testing the proposed research hypotheses.

•

Some pilot survey items were still problematic and required additional rewriting
(or removal) before use in the main study.

•

Organizational alignment was more useful for testing convergent validity than
moderation with strategic agility due to multicollinearity.
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•

The construction and professional services industries should be retained in the
main study due to good response rates and significant industry effects.
Pilot Study Summary. The pilot study validated the overall research

methodology of stratified random sampling using the D&B company database, a postal
survey request with on-line questionnaire submission, and statistical analysis using the
IBM SPSS software. Initial findings from the pilot analysis show support for some
hypotheses, including the negative relationship of firm age with strategic agility (H3) and
the relationship of strategic agility with firm performance as positively moderated by
environmental turbulence (H6). Multiple lessons learned were identified and applied to
the main study described in the following section.
Main Study Findings
The final phase of the study was the main survey of over 1,500 Florida-based
firms. The survey was conducted between 8/28/19 and 11/6/19. Sample selection and
data collection were conducted consistently with the pilot study incorporating all lessons
learned. Statistical analysis also followed the pilot study with additional testing for
discriminant validity, common method variance, and an examination of the relative
importance of the three dimensions of strategic agility.
Sample Selection. The main survey was expanded from the Space Coast region
to the full State of Florida. Industry sectors were down selected from six in the pilot to
three in the main study: manufacturing, professional services, and construction. Fewer
industries were anticipated to increase the number of responses per industry for improved
statistical analysis, and the specific industries were suggested by the pilot response rates
and findings. Using the D&B Hoovers database, a total of 24,112 companies in these
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sectors were found to meet the criteria of being independent, for-profit, with 10 or more
employees, in Florida. Table 25 provides the main study population and sample frame by
firm size. The stratification factors were selected to provide approximately 50% medium
and large firms, and 50% small firms in the sample frame. Through random sampling, a
total of 1,547 firms were selected for survey. Assuming a similar postal mail delivery
rate (90%) and participant response rate (15%) as in the pilot study, approximately 200
responses were expected.
Table 25: Main Study Sample Frame by Firm Size
Firm
Size

Number
Employees

Population
Count

Population
Percent

Strat.
Factor

Sample
Frame
Count

Sample
Frame
Percent

Large

500+

117

0.5%

100%

116

7.5%

Medium

100 – 499

1,066

4.4%

60%

649

42.0%

Small 2

50 – 99

2,160

9.0%

13%

273

17.6%

Small 1

20 – 49

7,656

31.8%

3%

250

16.2%

Very Small

10 - 19

13,113

54.4%

2%

259

16.7%

24,112

100.0%

1,547

100.0%

TOTAL

Table 26 shows the sample frame by industry sector. Note that the random
sampling by firm size did not significantly affect the distribution of the sample frame by
industry sector.
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Table 26: Main Study Sample Frame by Industry Sector
NAICS

Population
Count

Population
Percent

Sample
Frame
Count

Sample
Frame
Percent

31, 32, 33

5,831

24.2%

454

29.3%

Professional Services

54

8,171

33.9%

475

30.7%

Construction

23

10,110

41.9%

618

39.9%

24,112

100.0%

1,547

100.0%

Industry Sector
Manufacturing

TOTAL

Data Collection. The survey questionnaire was revised to improve the eight
items that were problematic for the pilot study. Reverse coded items, for example, were
un-reversed. A copy of the final questionnaire is provided in Appendix A.
Survey request letters were sent by postal mail using the same methods as the
pilot study, but with personalized names and titles of recipients when available in the
D&B database. 192 of the 1,547 letters (12.4%) were returned by the U.S. Post Office as
undeliverable, similar to the pilot study. Follow up consisted of a second round of
reminder letters and a third round of email reminders when email addresses or websites
were available in the D&B database. All forms of contact requested firms to respond online via Survey Monkey. A copy of the final survey request letter is provided in
Appendix B.
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Table 27: Distribution of Main Survey Responses by Firm Size
Firm Size

# Employees

# Responses

Percentage

> 500

7

9.6%

Medium

101 – 500

28

38.3%

Small 2

51 – 100

11

15.1%

Small 1

21 – 50

16

21.9%

<= 20

11

15.1%

73

100%

Large

Very Small
TOTAL

A total of 73 responses (5.3% of delivered surveys) were received. 49 (67.1%)
were from CEOs and 22 (30.1%) were from top management, indicating the respondents
should have adequate knowledge of the firm’s strategy and organization. None of the
responses had missing data as the on-line survey now required responses to questions
prior to submission. However, this may have had a detrimental effect on the response
rate, as participants may have chosen to prematurely exit the survey rather than answer
questions considered to be sensitive. All 73 responses were used in the subsequent
analysis. Table 27 and Table 28 show the distributions of the main survey responses by
firm size and by industry sector. Both distributions followed the sample frame
distributions, providing no evidence of nonresponse bias by firm size or industry.
Table 28: Distribution of Main Survey Responses by Industry Sector
Industry Sector

NAICS

# Responses

Percentage

31, 32, 33

25

34.3%

Professional Services

54

23

31.4%

Construction

23

25

34.3%

73

100%

Manufacturing

TOTAL
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Nonresponse bias was further tested through the comparison of early responses to
late responses in terms of the means and distributions of key study variables, including
firm age, firm size, strategic agility, environmental turbulence, organizational alignment,
strategy change, and firm performance. Using ANOVA, no statistically significant
between-group variances were found between the 43 responses received during the first
month of the survey period (through 5/24/19), and the 40 responses received in the
second month. This suggests that continued data collection after the survey period had
closed (nonrespondents) was unlikely to affect the results other than through statistical
significance.
Nonresponse bias was also considered by firm location. Figure 4 depicts the
geographical locations of the responding firms based on survey item #2 (headquarters
location zip code). The geographical distribution indicates broad coverage of the state
other than the panhandle region.
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Figure 4: Geographical Distribution of Main Study Survey Responses
Response rates for CEO level surveys are challenging for a variety of reasons
including access, busyness, lack of interest, company policy, and sensitive data (Bednar
& Westphal, 2006). The higher response rate in the pilot study was likely due to the
location and reputation of the university and the author in the Space Coast area. The
author also made personal phone calls and emails to some of the pilot companies to
encourage responses. The main study did not benefit from these connections. However,
using Power analysis, the 73 responses still provided a likelihood of 85% for correctly
rejecting the false null hypothesis for multiple regression with R2 = .15, p < .05, and three
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independent variables. This is within the rule-of-thumb of 80% to 90% suggested by
Keith (2019, p. 216).
Latent Construct Validation. Confirmatory Factor Analysis (CFA) was used to
validate the latent constructs as measured by the final questionnaire. All latent variables
showed only one underlying principal component with an Eigenvalue > 1.0, and strong
factor loadings on that component. Therefore, no questionnaire items were removed
from analysis in the main study. Appendix D provides the principal component analysis
and factor loadings for all latent constructs.
As a multidimensional construct, strategic agility was also validated through EFA
with Varimax rotation using all 15 questionnaire items. As shown in Table 29, the items
showed good factor loadings on the top three principal components except for FLUID5.
This item loaded more strongly on Component 2 which underlies the strategic sensitivity
items, than on Component 3 which underlies the resource fluidity items. In other words,
the questionnaire item for FLUID5 (“My organization adopts new ways of doing business
from other companies”) was found to be more correlated with strategic sensitivity than
with resource fluidity. Given the strength of the loading factor (.632), FLUID5 was not
removed from the analysis but was shifted from the calculation of resource fluidity to the
calculation of strategic sensitivity. Table 30 shows the final calculations of the latent
constructs following CFA and EFA.
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Table 29: Main Study Loading of Survey Items on Strategic Agility Components

Item
SENSE1
SENSE2
SENSE3
SENSE4
SENSE5
UNITY1
UNITY2
UNITY3
UNITY4
UNITY5
FLUID1
FLUID2
FLUID3
FLUID4
FLUID5

Component
1
2
.424
.669
-.116
.643
.227
.489
.196
.750
.182
.605
.775
.033
.795
.242
.825
.110
.783
.088
.608
.119
-.002
.161
.252
.051
.374
.267
.066
.421
.024
.632

3
.031
.075
.186
-.071
.309
-.053
.160
.019
.242
.374
.809
.784
.395
.473
.265

Table 30: Main Study Calculation of Latent Variables based on CFA/EFA
Factor

Construct

Calculation

TURB

Environmental
Turbulence

Mean (TURB1, TURB2, TURB3, TURB4, TURB5)

ALIGN

Organizational
Alignment

Mean (ALIGN1, ALIGN2, ALIGN3, ALIGN4, ALIGN5, ALIGN6)

SENSE

Strategic
Sensitivity

Mean (SENSE1, SENSE2, SENSE3, SENSE4, SENSE5, FLUID5)

UNITY

Leadership
Unity

Mean (UNITY1, UNITY2, UNITY3, UNITY4, UNITY5)

FLUID

Resource
Fluidity

Mean (FLUID1, FLUID2, FLUID3, FLUID4)

Table 31 shows Cronbach’s alpha, factor loadings, Average Variance Explained
(AVE), and Composite Reliability (CR) for the set of items comprising each latent
variable. AVE represents the percentage of variance in the data explained by the
principal underlying component, and CR represents the ratio of explained variance over
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total variance (Kline, 2016, p. 313). Strategic sensitivity was a little low in AVE versus
the rule-of-thumb minimum of .50, and resource fluidity was a little low in Cronbach’s
alpha versus the rule-of-thumb minimum of .70, but overall the constructs showed good
internal reliability and validity.
Table 31: Main Study Reliability of Latent Variables
Cronbach’s
Alpha

Range of
Factor
Loadings

Average
Variance
Explained

Composite
Reliability

Environmental
Turbulence

.819

.682 - .856

.594

.879

ALIGN

Organizational
Alignment

.844

.687 - .844

.567

.887

SENSE

Strategic
Sensitivity

.740

.563 - .779

.453

.831

UNITY

Leadership
Unity

.848

.705 - .843

.627

.893

FLUID

Resource
Fluidity

.652

.611 - .791

.495

.795

Factor

Construct

TURB

Discriminant validity was also tested using the AVE values. Discriminant
validity measures the degree to which scores on a scale measuring a latent construct do
not correlate with scores from scales designed to measure different constructs (Cooper &
Schindler, 2014). Fornell and Larcker (1981) argue that for discriminant validity, the
square root of the AVE for a given construct should be greater than the absolute value of
the standardized correlation of the given construct with any other construct in the
analysis. Table 32 shows the square root of AVE on the diagonal (in bold) which can be
seen to be greater than the correlations with the constructs left or below the diagonal,
thereby supporting the discriminant validity of the constructs.
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Table 32: Main Study Discriminant Validity of Latent Variables
Factor

TURB

ALIGN

SENSE

UNITY

TURB

.771

ALIGN

.109

.753

SENSE

.305

.329

.673

UNITY

.200

.668

.382

.792

FLUID

.065

.395

.503

.418

FLUID

.704

Finally, the latent constructs were tested for Common Method Variance (CMV) or
bias using Harman’s Single Factor Test (Podsakoff et al., 2003). All 29 survey items
associated with the five latent constructs and the three firm performance dependent
variables (PROF, GROW, OBJ) were analyzed using EFA, and the unrotated factor
solution was examined to see if one underlying component (namely, a common rater)
explained a large proportion of the variance. The analysis showed the highest loading
component explained 25.9% of the variance. While there is not a generally accepted
rule-of-thumb for Harman’s test, many researchers look for values less than 50%. In a
variant of the test called the general factor covariate technique (Bennels, 1994; Podsakoff
et al., 2003), a scale score is created from the component which is considered a best
approximation of any CMV present in the data. This new variable can then be partialled
out during regression analysis to effectively control for bias. As noted by Podsakoff et
al., this test has the drawback of removing not only CMV but also variance due to true
causal relationships between variables, making it a conservative test. The test was
applied to the hypothesis H6 analysis, addressing the relationship between strategic
agility and performance, with negligible changes to the results (regression coefficients or
109

statistical significance). Therefore, CMV was not considered to be an issue with the
collected survey data.
Descriptive Statistics. Table 33 provides descriptive statistics for the main study
variables including minimum, maximum, mean, standard deviation, skewness, and
kurtosis. Given the older and larger firms in the Florida-wide study, natural logarithms of
firm age (AGELN) and firm size (SIZELN) were used to normalize the positively skewed
raw data. The ranges of the variables appeared appropriate and skewness was now
generally within the +/- 1.0 range. However, kurtosis was still a little high for AGELN
(3.229). An inspection of the histogram showed an excess of firms near the mean (3.38)
but otherwise a normal distribution. The full set of descriptives for all collected and
computed data items is provided in Appendix C.
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Table 33: Main Study Descriptive Statistics

Pearson Correlations. Table 34 and Table 35 provide the zero-order
relationships between the primary variables of interest. These correlations are useful for
initial evaluation of the data prior to further analysis. Note that AGELN and SIZELN
were positively correlated with one another, as would be expected (p < .05). SIZELN
was positively correlated with REV (p < .01). Interestingly, AGELN was negatively
correlated with PERF (p < .10). SIZELN was also positively correlated with TURB and
ALIGN, suggesting as firms become larger, they perceive greater turbulence and the need
for organizational alignment. As in the pilot study, AGILITY was positively correlated
with ALIGN (p < .01) and CHANGE (p <.10) supporting the validity of the strategic
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agility construct, and AGILITY was not significantly correlated with any of the
performance measures (REV, PROF, PERF).
Table 34: Main Study Pearson Correlations
AGELN
AGELN
SIZELN
AGILITY
TURB
ALIGN
CHANGE
REV
PROF
PERF
MFGDUM
SRVDUM
CTRDUM
CCPDUM
SCPDUM
LLCDUM

Coeff. r

SIZELN

AGILITY

TURB

ALIGN

CHANGE

REV

PROF

1

Sig.
Coeff. r

.279*

Sig.

.017

Coeff. r

.031

.011

Sig.

.796

.923

Coeff. r

.073

.274*

.198†

Sig.

.540

.019

.094

Coeff. r

-.040

.244*

.564**

.109

Sig.

.740

.037

.000

.359

Coeff. r

.050

-.023

.218†

.239*

-.131

Sig.

.676

.844

.064

.041

.267

Coeff. r

.202†

.874**

.015

.292*

.258*

-.060

Sig.

.087

.000

.898

.012

.027

.614

Coeff. r

-.140

-.069

.112

.124

.069

-.021

-.089

Sig.

.236

.564

.347

.296

.560

.862

.452

-.224†

-.013

.123

.149

.124

-.098

-.041

.769**

.057

.912

.301

.208

.298

.411

.732

.000

Coeff. r

.128

*

.273

-.151

-.109

-.187

.016

*

.247

Sig.

.280

.019

.202

.358

.114

.893

.035

Coeff. r
Sig.

1

*

1
1
1
1
1

*

1

-.040
.734

Coeff. r

-.144

-.298

-.077

-.114

-.053

-.033

-.294

.249*

Sig.

.223

.011

.519

.335

.658

.783

.012

.033

†

†

*

Coeff. r

.013

.018

.226

.221

.238

.016

.041

-.204†

Sig.

.912

.878

.054

.060

.042

.893

.732

.084

†

Coeff. r

.097

.164

.011

.019

-.052

.211

.161

.017

Sig.

.416

.166

.929

.870

.664

.073

.173

.887

*

†

**

Coeff. r

.023

-.248

.069

-.226

-.038

-.162

-.323

.059

Sig.

.850

.035

.560

.055

.750

.172

.005

.621

†

Coeff. r

-.120

.115

-.070

.181

.139

-.068

.197

-.158

Sig.

.310

.333

.554

.125

.242

.568

.094

.183

† p < .10, * p < .05, ** p < .01 (2-tailed)
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Table 35: Main Study Pearson Correlations (Continued)
PERF
PERF
MFGDUM
SRVDUM
CTRDUM
CCPDUM
SCPDUM
LLCDUM

Coeff. r

MFGDUM

SRVDUM

CTRDUM

CCPDUM

SCPDUM

LLCDUM

1

Sig.
Coeff. r

-.145

1

Sig.

.219

Coeff. r

.224†

-.489**

Sig.

.057

.000

Coeff. r

-.074

-.521**

Sig.

.534

.000

.000

Coeff. r

-.157

†

.230

-.066

-.165

Sig.

.186

.050

.577

.163

Coeff. r

.124

-.192

.098

.096

-.585**

1
-.489**

1
1
1

Sig.

.298

.103

.411

.417

.000

Coeff. r

-.071

-.033

-.074

.106

-.314**

-.523**

Sig.

.548

.779

.533

.372

.007

.000

1

† p < .10, * p < .05, ** p < .01 (2-tailed)

Control Variable Analysis. Analysis of Variance (ANOVA) was used to
examine the two control variables, industry sector and entity type. Of interest were
statistically significant mean differences between control subgroups which would suggest
their value in regression analysis to partial their effects from other independent variables.
Table 36 shows the mean values by industry sector. Firms in the manufacturing industry
were the largest in size (# employees) and revenue. Construction firms were the most
strategically agile. Professional services firms had the highest performance. These
findings suggested that regression analyses should control for industry effects.
Table 36: Main Study Mean Variance by Industry Sector
INDUS (N)

AGELN

SIZELNa

AGILITYa

TURB

ALIGNa

CHANGE

REVa

PERFa

Manufacturing (25)

3.4983

5.1021

123.2763

3.2640

5.2667

2.5867

3.5200

3.5800

Construction (25)

3.3949

4.5482

154.0077

3.5760

5.7667

2.5867

3.1200

3.6933

Services (23)

3.2447

3.8197

128.9507

3.2522

5.4203

2.5362

2.4348

4.1884

Total (73)

3.3830

4.5084

135.5886

3.3671

5.4863

2.5708

3.0411

3.8105

a

ANOVA Post Hoc analysis (LSD) shows significant mean variance between one or more subgroups (p<.10).
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Table 37 shows the mean values by entity type. C-corporations changed strategy
more. S-corporations were smaller in size (# employees) and revenue. LLCs had greater
turbulence. Neither of the primary dependent variables AGILITY or PERF showed
statistically significant mean variance by subgroup. These findings suggested that entity
type should also be controlled but may not be as important as industry sector.
Table 37: Main Study Mean Variance by Entity Type
ENTITY (N)

AGELN

SIZELNa

AGILITY

TURBa

ALIGN

CHANGEa

REVa

PERF

C Corporation (19)

3.4889

4.9421

136.6469

3.3895

5.4123

2.8246

3.4211

3.5088

S Corporation (36)

3.3979

4.1146

139.7148

3.2111

5.4537

2.4537

2.5833

3.9537

LLC (16)

3.2355

4.8484

127.7880

3.6000

5.7083

2.4792

3.5625

3.6563

Other (2)

3.2896

4.7552

113.6667

4.1000

5.0000

3.0000

3.5000

5.3333

Total (73)

3.3830

4.5084

135.5886

3.3671

5.4863

2.5708

3.0411

3.8105

a

ANOVA Post Hoc analysis (LSD) shows significant mean variance between one or more subgroups (p<.10).

Hypothesis H1 Testing. It was hypothesized that strategic agility was directly
related to firm performance in either a positive (H1a) or curvilinear (H1b) manner. The
Pearson correlation between AGILITY and PERF was positive but not statistically
significant (r = .123, p = .301). Table 38 shows the regression models testing hypothesis
H1 while controlling for industry and entity. Model 2 is the linear model corresponding
to H1a, and Model 3 is the quadratic model corresponding to H1b. Neither model was
statistically significant. For visualization purposes, Figure 5 plots the models (without
controls) showing little difference between the linear and quadratic fit. Hypotheses H1a
and H1b were therefore not supported.
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Table 38: Regression Models for Hypothesis H1
Dependent Var: PERF
Model 2
AGILITY
.028 (.842)
.239 (.084)†
-.141 (.338)
.013 (.929)
.146 (.230)

Model 1
Independent Vars
Controls
MFGDUM
-.009 (.945)
SRVDUM
.208 (.125)
CCPDUM
-.124 (.401)
SCPDUM
.029 (.841)
AGILITY
AGILITYSQ
2
R
.071
.091
2
ΔR
.020
Std. Error
1.142
1.138
Sig.
.279
.258
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Model 3
AGILITYSQ
.040 (.781)
.258 (.068)†
-.134 (.367)
.029 (.846)
.563 (.338)
-.425 (.467)
.098
.007
1.142
.318

Figure 5: Plot of Linear versus Quadratic Regressions for Hypothesis H1
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Hypothesis H2 and H4 Testing. It was hypothesized that firm age (H2) and firm
size (H4) were positively related to firm performance. For these hypotheses, both
revenue (REV) and the combined measure of performance (PERF) were used to measure
firm performance. Looking first at revenue, the Pearson correlations in Table 34 showed
AGELN mildly positively related with REV (r =.202, p = .087) and SIZELN strongly
positively related with REV (r = .874, p < .01). However, controlling for industry and
entity as shown in Table 34, the AGELN relationship was no longer significant (β = .179,
p = .112) while the SIZELN relationship remained strong (β = .839, p < .01).
Table 39: Regression Models for Hypotheses H2 and H4 based on REV

Model 1
Controls
.091 (.484)
-.222 (.083)†
-.061 (.655)
-.320 (.022)*

Dependent Var: REV
Model 2
AGELN
.080 (.534)
-.201 (.113)
-.089 (.517)
-.344 (.013)*
.179 (.112)

Independent Vars
MFGDUM
SRVDUM
CCPDUM
SCPDUM
AGELN
SIZELN
2
R
.181
.212
2
ΔR
.031
Std. Error
1.312
1.297
**
Sig.
.008
.006**
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Model 3
SIZELN
-.017 (.803)
-.042 (.535)
-.064 (.374)
-.152 (.039)*
.839 (.000)**
.780
.599
.685
.000**

When measuring performance using the combined measure, the Pearson
correlations showed AGELN negatively related with PERF (r = -.224, p = .057) and no
significant relationship for SIZELN (r = -.013, p = .912). However, the AGELN
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relationship was no longer significant (β = -.189, p = .114) after controlling for industry
and entity, as shown in Table 40.
Table 40: Regression Models for Hypotheses H2 and H4 based on PERF

Model 1
Controls
-.009 (.945)
.208 (.125)
-.124 (.401)
.029 (.841)

Dependent Var: PERF
Model 2
AGELN
.002 (.987)
.186 (.168)
-.094 (.519)
.055 (.704)
-.189 (.114)

Independent Vars
MFGDUM
SRVDUM
CCPDUM
SCPDUM
AGELN
SIZELN
2
R
.071
.105
2
ΔR
.034
Std. Error
1.142
1.129
Sig.
.279
.179
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Model 3
SIZELN
-.021 (.878)
.228 (.101)
-.124 (.401)
.048 (.748)
.093 (.468)
.078
.007
1.146
.348

The negative relationship between AGELN and PERF was further examined by
looking at the three components of PERF independently. All three, PROF (r = -.140, p =
.236), GROW (r = -.167, p = .159), and OBJ (r = -.218, p = .064), were negatively
correlated with AGELN, indicating the relationship was not driven by one component or
another. The relationship was also inspected via a plot of AGE (in years, for
interpretability) versus PERF, as shown in Figure 6. It is apparent that the sample
included relatively few firms over 40 years old and that their performance was generally
lower than younger firms. Looking only at the firms younger than 40 years, the
correlation was found to be positive but not statistically significant.
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Figure 6: Plot of Firm Age versus Firm Performance for Hypothesis H2
In summary, the analysis showed that the hypothesis of a positive relationship
between firm age and firm performance (H2) was not supported, and the hypothesis of a
positive relationship between firm size and firm performance (H4) was only supported
when performance was measured by revenue.
Hypothesis H3 and H5 Testing. It was hypothesized that firm age (H3) and firm
size (H5) were negatively related to strategic agility. The Pearson correlations showed
neither AGELN (r = .031, p = .796) nor SIZELN (r = .011, p = .923) to be directly
related with AGILITY. Regression analysis of the relationships while controlling for
industry and entity showed little difference in coefficients or significance, as shown in
Table 41.
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Table 41: Regression Models for Hypotheses H3 and H5
Dependent Var: AGILITY
Model 1
Model 2
Model 3
Independent Vars
Controls
AGELN
SIZELN
MFGDUM
-.259 (.066)†
-.260 (.067)†
-.263 (.065)†
SRVDUM
-.206 (.131)
-.204 (.141)
-.199 (.156)
CCPDUM
.121 (.411)
.118 (.431)
.121 (.415)
SCPDUM
.111 (.449)
.108 (.467)
.117 (.432)
AGELN
.021 (.864)
SIZELN
.033 (.796)
2
R
.064
.064
.065
2
ΔR
.000
.001
Std. Error
58.903
59.328
59.312
Sig.
.336
.473
.468
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

The lack of the AGELN relationship, given the finding of support for H3 in the
pilot study, was surprising. Further testing determined that the level of environmental
turbulence explained the difference. By regressing AGILITY on AGELN with TURB as
a moderator, hypothesis H3 was found to be supported under the condition of low
turbulence. Model 3 in Table 42 shows the positive direction and significance (β = 1.708,
p = .018) of the interaction, which added 7.5% to the proportion of variance explained by
the overall model.
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Table 42: Regression Models for Hypothesis H3 with Moderation by TURB
Dependent Var: AGILITY
Model 1
Model 2
Model 3
Independent Vars
Controls
AGELN, TURB
AGELNxTURB
MFGDUM
-.259 (.066)†
-.212 (.140)
-.219 (.115)
SRVDUM
-.206 (.131)
-.165 (.234)
-.128 (.341)
CCPDUM
.121 (.411)
.146 (.330)
.075 (.609)
SCPDUM
.111 (.449)
.173 (.258)
.164 (.267)
AGELN
.002 (.987)
-1.081 (.022)*
TURB
.192 (.131)
-1.007 (.052)†
AGELNxTURB
1.708 (.018)*
2
R
.064
.096
.171
2
ΔR
.032
.075
Std. Error
58.903
58.746
56.690
Sig.
.336
.332
.081†
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Figure 7 graphically depicts the interaction, which may be interpreted as follows.
Young firms start at about the same level of strategic agility. As they become older in
low turbulence environments they become less agile; as they become older in high
turbulence environments they become more agile. The lower line in the figure depicts
the proposed hypothesis H3. Probing the interaction (Hayes, 2018, p. 570) at multiple
levels of turbulence shows that the point at which the effect on strategic agility switches
from negative to positive is approximately 3.2 on the 5-point turbulence scale ranging
from Very Low (1) to Very High (5).
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Figure 7: Plot of Moderating Effect of Turbulence for Hypothesis H3
The same regression using TURB as a moderator was applied to the relationship
between SIZELN and AGILITY. The results were similar to the AGELN results
including the plot of the relationships shown in Figure 7, however, neither the regression
model (p = .266) nor the interaction (p = .169) were statistically significant.
In summary, the analysis showed that the hypothesis of a negative relationship
between firm age and strategic agility (H3) was not unconditionally supported but was
supported in low turbulence environments. The hypothesis of a negative relationship
between firm size and strategic agility (H5) was not supported.
Hypothesis H6 Testing. It was hypothesized that environmental turbulence
positively moderated the relationship between strategic agility and firm performance
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(H6). Table 43 shows the regression of PERF on AGILITY with TURB as a moderator.
Model 3 shows a statistically significant interaction (β = -1.174, p = .047) which adds
5.2% to the proportion of variance explained by the model. However, the direction of
the moderation was negative.
Table 43: Regression Models for Hypothesis H6 with Moderation by TURB
Dependent Var: PERF
Model 1
Model 2
Model 3
Independent Vars
Controls
AGILITY, TURB
AGILITYxTURB
MFGDUM
-.009 (.945)
.065 (.648)
.046 (.739)
†
SRVDUM
.208 (.125)
.271 (.052)
.267 (.050)†
CCPDUM
-.124 (.401)
-.113 (.442)
-.119 (.407)
SCPDUM
.029 (.841)
.077 (.609)
.110 (.458)
AGILITY
.113 (.357)
1.043 (.032)*
TURB
.184 (.146)
.698 (.016)*
AGILITYxTURB
-1.174 (.047)*
2
R
.071
.120
.172
2
ΔR
.049
.052
Std. Error
1.142
1.128
1.103
Sig.
.279
.193
.080†
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Figure 8 depicts the relationship graphically which may be interpreted as follows.
As strategic agility increases, firms in low to moderate environmental turbulence perform
better, while firms in highly turbulent environments perform worse. One possible
interpretation for this effect is that at high levels of turbulence, firms may change strategy
too much, dithering between approaches rather than locking in on a course of action.
This could have a detrimental effect on performance. Probing the interaction (Hayes,
2018, p. 570) at multiple levels of turbulence shows that the point at which the effect on
performance switches from positive to negative is approximately 3.65 on the 5-point
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turbulence scale ranging from Very Low (1) to Very High (5). The negative moderation
was surprising given the positive moderation found for H6 in the pilot study. This
difference will be examined in a later section comparing the pilot and main study
findings.

Figure 8: Plot of Moderating Effect of Turbulence for Hypothesis H6
In summary, the hypothesis that the relationship between strategic agility and firm
performance was positively moderated by environmental turbulence (H6) was not
supported. The relationship was instead found to be negatively moderated by
environmental turbulence.
Hypothesis H7 Testing. It was hypothesized that organizational alignment
positively moderated the relationship between strategic agility and firm performance
(H7). However, it was also suspected that due to the similarity of the organizational
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alignment and strategic agility constructs, the hypothesis might not be testable due to
collinearity between the independent variables. The Pearson correlation from Table 34
confirmed this suspicion with a strong correlation between AGILITY and ALIGN (r =
.564, p < .01). The regression was performed nonetheless and Table 44 shows the
regression model including the Variance Inflation Factor (VIF) for each term. The high
VIF values for AGILITY (83.395) and AGILITYxALIGN (111.104) were well above the
rule-of-thumb of 10.0 and confirmed multicollinearity in the equation. Hypothesis H7
was therefore considered poorly specified and not testable.
Table 44: Regression Model for Hypothesis H7 with VIF
Dependent Var: PERF
Model 1
β
Sig.
VIF
MFGDUM
.046
.747
1.493
†
SRVDUM
.254
.066
1.378
CCPDUM
-.100
.501
1.633
SCPDUM
.052
.724
1.611
AGILITY
1.721 .109
83.395
ALIGN
.487
.109
6.687
AGILITYxALIGN
-1.887 .127 111.104
2
R
.127
Std. Error
1.132
Sig.
.240
† p < .10, * p < .05, ** p < .01

Hypothesis H8 and H9 Testing. It was hypothesized that there were indirect
effects of firm age (H8) and firm size (H9) on firm performance through strategic agility.
Figure 9 illustrates this mediation model, including environmental turbulence as a
potential moderator of two of the relationships as was found in the preceding results.
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Figure 9: Depiction of Mediation Hypotheses H8 and H9
This model was tested both with and without the moderation, and with and
without controlling for industry and entity. No statistically significant indirect effects
were found. For example, Table 45 shows the regression models for the moderated
mediation case without controls. Following Baron and Kenny’s (1986) procedure, Model
1 shows that AGELN has a statistically significant direct relationship with PERF. Model
2 shows that AGELN has a statistically significant relationship with AGILITY.
However, Model 3 shows that AGILITY does not have a statistically significant
relationship with PERF while controlling for the direct AGELN path, failing step 3 of the
procedure. Testing for statistical significance of the indirect path (a * b) also failed the
Sobel test (p = .242) and the bootstrapping confidence interval test with the 95%
confidence interval containing the value zero at all levels of turbulence.
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Table 45: Main Study Mediating Effect of Strategic Agility
Model 1
PERF
AGELN
-.394 (.057)†

Model 2
AGILITY
AGELN
-92.958 (.026)*

Dependent Var
Independent Vars
AGELN
AGILITY
TURB
-81.551 (.058)†
AGELNxTURB
29.279 (.020)*
AGILITYxTURB
R2
.050
.113
Std. Error
1.130
56.922
†
Sig.
.057
.040*
Values are unstandardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Model 3
PERF
AGILITY, AGELN
-.353 (.097)†
.013 (.177)
.761 (.113)
-.003 (.237)
.106
1.120
.102

The same mediation analysis was applied with SIZELN instead of AGELN, with
similar but weaker findings. In summary, hypotheses H8 and H9 regarding the indirect
effects of firm age and firm size on firm performance through strategic agility were not
supported.
Relative Importance of Strategic Agility Dimensions. Additional analysis was
conducted to better understand the contributions of the individual strategic agility
dimensions: strategic sensitivity, leadership unity, and resource fluidity. Table 46 shows
their Pearson correlations with other key variables. First, the three dimensions were
correlated with one another (p < .01). This makes sense as they are components of the
broader strategic agility construct despite their discriminant validity shown earlier.
Second, they were correlated with organizational alignment (p < .01), supporting
convergent validity for all three dimensions. Third, only strategic sensitivity was
correlated with strategy change (p < .01), suggesting that leadership unity and resource
fluidity may not be required to actually change strategy. Fourth, strategic sensitivity was
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also correlated with environmental turbulence (p < .01), suggesting that turbulence may
be associated with becoming strategically sensitive. These strong correlations involving
SENSE, TURB, and CHANGE led to an additional finding discussed in the next section.
Table 46: Pearson Correlations for Strategic Agility Dimensions

SENSE
UNITY
FLUID
TURB
ALIGN
CHANGE
PERF

SENSE
1

UNITY

.382**
.001

1

.503**
.000

.418**
.000

1

.305**
.009

.200†
.090

.065

**

**

.668
.000

.395**
.001

.109

**

.368
.001

-.025

.130

-.131

.832

.272

.239*
.041

Coeff. r

.136

.183

.005

.149

.124

-.098

Sig.

.252

.122

.964

.208

.298

.411

Coeff. r

FLUID

TURB

ALIGN

CHANGE

PERF

Sig.
Coeff. r
Sig.
Coeff. r
Sig.
Coeff. r
Sig.
Coeff. r
Sig.
Coeff. r
Sig.

.329
.004

1

.582
1

.359
1

.267
1

† p < .10, * p < .05, ** p < .01 (2-tailed)

Of the three dimensions, strategic sensitivity, appeared to have the strongest
relationships with other variables, and resource fluidity appeared to have the weakest.
This raised the question as to whether resource fluidity was really needed as a dimension
of strategic agility? This was tested by removing FLUID from the calculation of
AGILITY (now SENSE x UNITY) and re-analyzing H3 and H6 with the same
moderation by TURB and controls. Table 47 shows the overall model fit and the
interaction term for four different formulations of strategic agility. The SENSE x UNITY
formulation shows a lessened effect and loss of statistical significance of the interaction
term for both hypotheses. This suggests that resource fluidity is an important component
of strategic agility when it comes to the interaction with environmental turbulence.
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Table 47: Comparison of Alternative Strategic Agility Calculations
Strategic Agility

Hypothesis H3

Hypothesis H6

SENSE x UNITY x FLUID

Model R2 = .171, p = .081
Interaction ΔR2 = .075, p = .018

Model R2 = .171, p = .080
Interaction ΔR2 = .052, p = .048

SENSE x UNITY

Model R2 = .168, p = .089
Interaction ΔR2 = .028, p = .143

Model R2 = .147, p = .151
Interaction ΔR2 = .015, p = .286

SENSE

Model R2 = .219, p = .020
Interaction ΔR2 = .031, p = .111

Model R2 = .167, p = .090
Interaction ΔR2 = .049, p = .055

Mean of all 15 items

Model R2 = .180, p = .064
Interaction ΔR2 = .060, p = .033

Model R2 = .154, p = .125
Interaction ΔR2 = .031, p = .126

A similar comparison was made using strategic sensitivity (SENSE) alone as the
operationalization of strategic agility. The table shows that the regression results were
similar to the SENSE x UNITY x FLUID model but with a loss of statistical significance
for the environmental turbulence interaction in H3 (ΔR2 = .031, p = .111).
A final variant of strategic agility was tested by computing the mean of all 15
survey items taken together. This analysis tested the Doz and Kosonen (2010)
formulation in which the three dimensions are multiplied together to capture their
interactive effect. In this case, the same table shows the loss of statistical significance for
the environmental turbulence interaction in H6 (ΔR2 = .031, p = .126). In summary, none
of the alternative calculations of strategic agility showed a better ability to describe the
relationships between firm age, strategic agility, and firm performance, as moderated by
environmental turbulence, than SENSE x UNITY x FLUID.
These findings suggest that all three dimensions add value to the
operationalization of strategic agility, that there is an interactive effect between the
dimensions such that they should be multiplied together and not averaged, and that
strategic sensitivity appears to be the most significant dimension.
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Other Findings. Given the strong correlations involving strategic sensitivity
noted in the preceding section, additional analysis was performed. It was found that
strategic sensitivity mediates the relationship between environmental turbulence and
strategy change. This is shown by the regression models in Table 48 and illustrated by
Figure 10. Following the Baron and Kenny (1986) procedure, Model 1 (relationship c in
the figure) shows that TURB has a direct and significant effect on CHANGE (c = .251, p
= .041). Model 2 (relationship a) shows that TURB has a direct and significant effect on
SENSE (a = .403, p = .009). Model 3 (relationships b and c’) shows that SENSE has a
significant effect on CHANGE when controlling for TURB (b = .257, p = .006), and
TURB has lost its statistical significance (c’ = .147, p = .229) as compared to relationship
c. According to Baron and Kenny, this represents complete mediation (as opposed to
partial mediation) of the relationship between TURB and CHANGE by the mediator
SENSE. The magnitude of the indirect effect is calculated as (a * b) = (.403 * .257) =
.104. The statistical significance of this effect is p = .051 using the Sobel test, and the
95% confidence interval [.0086, .2495] does not contain zero, passing the bootstrapping
confidence interval test.
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Table 48: Regression Models for Mediating Effect of Strategic Sensitivity
Model 1
CHANGE
TURB
.251 (.041)*

Model 2
SENSE
TURB
.403 (.009)**

Dependent Var
Independent Vars
TURB
SENSE
R2
.057
.093
Std. Error
.703
.871
*
Sig.
.041
.009†
Values are unstandardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Model 3
CHANGE
TURB, SENSE
.147 (.229)
.257 (.006)**
.153
.671
.003**

This mediation relationship may be interpreted as follows. The perception of
environmental turbulence leads to increased strategic sensitivity, and it is strategic
sensitivity that leads to actually changing strategy, not the turbulence alone.

Figure 10: Depiction of the Mediating Effect of Strategic Sensitivity
Main Study Summary. Incorporating the lessons learned from the pre-test and
pilot study, the main study empirically answered the research questions: 1) Is the Doz &
Kosonen (2010) model of strategic agility conceptually valid, and 2) how does strategic
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agility relate to firm age, firm size, and firm performance. Through Cronbach’s alpha,
Confirmatory Factor Analysis (CFA), and multiple forms of validity testing (construct,
criterion, convergent, and discriminant validity), support was found for the reliability and
validity of the Doz and Kosonen model. Through correlation and regression analysis,
partial support was found for three of the nine hypothesized relationships. Specifically,
firm size was found to be related to firm performance when measured by revenue (H4),
firm age was found to be related to strategic agility when moderated by environmental
turbulence (H3), and strategic agility was found to be related to firm performance when
moderated by environmental turbulence (H6). Looking at the three Doz and Kosonen
dimensions of strategic agility more closely, it was found that strategic sensitivity was the
most important dimension and that it mediated the relationship between environmental
turbulence and actual strategy change.
Comparison of Pilot and Main Study Findings
The findings of the pilot and main studies were similar in many regards. Both
studies supported the validity of the Doz and Kosonen (2010) model. The descriptive
statistics and Pearson correlations for key variables were similar. Both studies supported
a relationship between firm age and strategic agility, and a relationship between strategic
agility and firm performance. Neither study supported a significant relationship between
firm size and strategic agility.
The findings of the studies were dissimilar with respect to the moderating
influence of environmental turbulence. The relationship between firm age and strategic
agility (H3) was unmoderated (direct and negative) in the pilot study, and positively
moderated by turbulence in the main study. The relationship between strategic agility
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and firm performance (H6) was positively moderated by turbulence in the pilot study, and
negatively moderated in the main study. This led to a detailed comparison of the two
samples, wherein it was observed that the firms in the Space Coast pilot were much
smaller and younger than the Florida main study firms. Table 12 and Table 27 previously
showed 40.0% of the pilot firms to be very small (< 20 employees) compared to 15.1% of
the main firms. This was due to the stratified random sampling technique used in the
main study to provide a more even distribution of firms by size. Looking at firm age,
Table 49 shows that 46.6% of the pilot firms were in the youngest age group (< 20 years)
compared to 23.3% of the main firms.
Table 49: Distribution of Pilot and Main Survey Responses by Firm Age
Firm Age

# Years

Pilot #
Responses

Pilot
Percentage

Main #
Responses

Main
Percentage

Group 10

>= 100

0

0%

1

1.4%

Group 9

90 – 99

0

0%

2

2.7%

Group 8

80 - 89

0

0%

1

1.4%

Group 7

70 – 79

0

0%

3

4.1%

Group 6

60 – 69

0

0%

1

1.4%

Group 5

50 – 59

3

10.0%

7

9.6%

Group 4

40 – 49

3

10.0%

5

6.8%

Group 3

30 – 39

4

13.3%

19

26.0%

Group 2

20 – 29

6

20.0%

17

23.3%

Group 1

< 20

14

46.6%

17

23.3%

30

100.0%

73

100.0%

TOTAL
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Given these demographic differences between the samples, the main study
analyses for H3 and H6 were repeated with subsamples of different age and size groups.
Regarding H3, the direct, negative relationship between firm age and strategic agility was
found when looking at the young firms in age group 1 (r = -.479, p = .052), consistent
with the pilot study. Table 50 provides the regression models for this subsample when
controlling for industry and entity. While the AGELN term in Model 3 remained
statistically significant (r = -.741, p = .044), the overall model was not due to the small
subsample size (n = 17).
Table 50: Regression Models for Hypothesis H3 for Young Firms
Model 1
Controls
-.536 (.138)
-.517 (.126)
.207 (.474)
-.109 (.707)

Dependent Var: AGILITY
Model 2
SIZELN
-.570 (.136)
-.601 (.125)
.138 (.672)
-.161 (.611)
-.170 (.611)

Independent Vars
MFGDUM
SRVDUM
CCPDUM
SCPDUM
SIZELN
AGELN
2
R
.222
.241
2
ΔR
.019
Std. Error
57.397
59.216
Sig.
.517
.636
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01

Model 3
AGELN
-.498 (.130)
-.419 (.215)
-.277 (.412)
-.197 (.468)
.088 (.773)
-.741 (.044)*
.505
.264
50.151
.218

Regarding H6, regression analysis was repeated for four different age groups.
The panel of results in Figure 11 shows that the relationship between strategic agility and
firm performance in high turbulence (upper, dashed line) shifted from positive to
negative as the average age of the firms in the subsamples increased from subpanel A to
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D. This may explain the positive slope of the line in the pilot findings (Figure 3) and the
negative slope of the line in the main findings (Figure 8). In other words, in high
turbulence, performance increased with strategic agility for young firms, but decreased
with strategic agility for older firms. Subpanel C shows no relationship between strategic
agility and firm performance in high turbulence (a flat line) for the subsample with a
mean firm age of 25 years.

Figure 11: Panel of H6 Regressions by Firm Age Groups
It appears that firm age moderates the interaction between environmental
turbulence and strategic agility. This finding was confirmed in the full main study
sample (n = 73) using a combined moderation model as illustrated by Figure 12. Table
51 provides the regression models. Models 1 and 2 are the same as previously shown in
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Table 43. Model 3 adds the AGELN interaction with AGILITY, adding 6.4% to the
proportion of variance explained and increasing the statistical significance of the model
(p = .037).

Figure 12: Combined Moderation Model for Hypothesis H6

Table 51: Regression Models for Combined Moderation in Hypothesis H6
Dependent Var: PERF
Model 1
Model 2
Model 3
Independent Vars
Controls
TURB Interaction AGELN Interaction
MFGDUM
-.009 (.945)
.046 (.739)
.056 (.683)
†
SRVDUM
.208 (.125)
.267 (.050)
.277 (.039)*
CCPDUM
-.124 (.401)
-.119 (.407)
-.139 (.335)
SCPDUM
.029 (.841)
.110 (.458)
.142 (.332)
*
AGILITY
1.043 (.032)
1.982 (.012)*
TURB
.698 (.016)*
.652 (.024)*
AGILITYxTURB
-1.174 (.047)*
-.858 (.152)
AGELN
.434 (.205)
AGILITYxAGELN
-1.378 (.066)†
2
R
.071
.172
.236
2
ΔR
.101
.064
Std. Error
1.142
1.103
1.076
†
Sig.
.279
.080
.037*
Values are standardized coefficients (significance)
† p < .10, * p < .05, ** p < .01
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Figure 13 depicts the double moderation relationships graphically. Here, the
shifting slope of the relationship between strategic agility and firm performance is visible
at multiple age levels as well as turbulence levels. The top subpanel shows that for
young firms (AGELN = 2.73, AGE = 15.3 years), performance improved with agility at
all level of turbulence. The bottom subpanel shows that for older firms (AGELN = 4.04,
AGE = 56.8 years), performance decreased with agility at higher turbulence levels.

Figure 13: Plots of Combined Moderation Model for Main Study H6
The combined moderation model was also tested by repeating the pilot study H6
analysis. Figure 14 depicts the results, showing the negatively sloped relationship
between strategic agility and firm performance in low turbulence (upper, solid line)
shifting to a positive slope at higher age levels. This may explain how the negatively
sloped low-turbulence line in the pilot study became positively sloped in the main study.
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While the bottom subpanel shows only a slightly positive slope at age 42.5 years, there
was a lack of older firms in the sample to push the high age point higher where a more
pronounced positive relationship may have been demonstrated.

Figure 14: Plots of Combined Moderation Model for Pilot Study H6
For completeness, the moderating role of firm age was also tested independently
(without environmental turbulence) and in the form of moderated moderation, where the
interaction of firm age with environmental turbulence was modelled. These interactions
were not found to be statistically significant, indicating the conceptual model shown in
Figure 12 best explained the data.
In summary, it appears that the difference in the moderating effect of
environmental turbulence in the pilot and main studies was related to the age distribution
of the sample firms. It was shown that the influence of firm age could flip the sign of the
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relationship between strategic agility and firm performance from positive to negative in
high turbulence, and from negative to positive in low turbulence, as average firm age
increased. Both the pilot and main study findings were valid. The analysis provided in
this section was also performed with firm size as the additional moderator. Some of the
same effects as firm age were found, but they were not as pronounced or statistically
significant.
Synthesis and Summary of Data
All three phases of the study were instrumental to the overall findings. The pretest phase with seven CEOs and top management team members in the Melbourne area
helped to develop the first known survey questionnaire operationalizing the Doz and
Kosonen (2010) model of strategic agility. The pilot phase with 30 valid survey
responses from the Space Coast region helped to refine the questionnaire and validate the
statistical methods. The pilot also provided initial, statistically significant findings for
several hypotheses. The main study incorporated the lessons learned from previous
phases and expanded the study to the State of Florida with 73 valid survey responses. No
survey items needed to be dropped at this point, and all latent constructs, including
strategic agility, were validated. As a result, we may now have a useful scale for
measuring the strategic agility of the firm. The scale is provided in Appendix E.
Only three of nine research hypotheses were found to be partially supported in the
main study. However, the key takeaway was that the role of strategic agility was best
understood through its interaction with environmental turbulence. With respect to firm
age, as firms became older in stable environments, they became less strategically agile,
while they became more strategically agile in turbulent environments. With respect to
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firm performance, as firms became more strategically agile in stable environments they
performed better, while they performed worse in high turbulence. In addition, a causal
mechanism was found, indicating environmental turbulence leads to strategic sensitivity
(a dimension of strategic agility) which leads to actually changing strategy. Without
strategic sensitivity, firms in turbulent environments may not change strategy at all.
A lack of findings also contributes to learning. Unlike firm age, firm size was not
found to be significantly related with strategic agility. This was surprising given that age
and size were related. This may be due to the conceptual difference between the age and
size constructs (e.g., a firm can be young and large, or old and small) or to the limited
sample size. Also, strategic agility was not found to mediate the relationship between
firm age (or firm size) and firm performance. This was due to an insufficient total effect
of age or size on performance, providing little effect to partial out between the direct and
indirect paths. More research in these areas is suggested.
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Chapter 5: Discussion, Implications, and Recommendations
Overview
Strategy was defined as the broad formula for how a firm is going to compete,
what its goals should be, and what policies are needed to carry out those goals (Porter,
1980). It is as much about what the firm chooses not to do as what it chooses to do
(Porter, 1996). To achieve sustained competitive advantage, firms must therefore choose
to do things differently than their rivals, leverage different resources, and dynamically
adapt to the changing environment (Barney, 1991; Porter, 1996; Teece, Pisano, & Shuen,
1997). But how often should such choices be made? The dynamic capabilities theory of
strategic management argues that firms must dynamically integrate, build, and
reconfigure internal and external competencies to address rapidly changing environments
(Teece, Pisano, & Shuen, 1997; Teece, 2009). However, dynamic capabilities are more
costly to develop and apply than ordinary capabilities or routines (Collis, 1994; Winter,
2003). If new strategic choices are made too frequently, their costs could outweigh their
benefits, impacting versus improving competitive advantage.
Strategic agility, the subject of this study, captures the notion of being agile with
strategy, providing an avenue for exploring the frequency of strategic change. The
purpose of the study was to advance our understanding of strategic agility by addressing
three gaps identified through literature review: 1) multiple definitions and models for
strategic agility exist, 2) few contingency factors have been identified, and 3) empirical
research is limited. Two research questions were posed to address these gaps: RQ1) is
the model of strategic agility proposed by Doz and Kosonen (2010) conceptually valid,
and RQ2) how does strategic agility relate to firm age, firm size, and firm performance?
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These questions were answered through a cross-sectional, quantitative study of firms in
multiple industries in the State of Florida. CEO-level survey data was collected and
analyzed using Confirmatory Factor Analysis (CFA) and multiple regression analysis.
This chapter discusses the results of the study and their implications. First, the
results are summarized. Next, the contributions of the study to the body of knowledge
regarding strategic agility, and to applied practice, are identified. Limitations of the study
in terms of generalizing the results are addressed. The chapter concludes with
recommendations for future research.
Discussion of Results
The results of the study supported an affirmative answer to RQ1. The Doz and
Kosonen (2010) model of strategic agility was operationalized in the form of 15
questionnaire items and empirically tested by the main survey in the State of Florida.
CFA showed the items to load cleanly on the three subdimensions of strategic agility
proposed by the model. Analysis of the relative contribution of the individual dimensions
showed all three added to the explanatory value of the model, with strategic sensitivity as
the strongest contributor. Comparative analysis showed the dimensions should be
multiplied together as suggested by Doz and Kosonen to capture their interaction.
Discriminant validity was found between the dimensions showing they measured
different, distinguishable factors. Construct validity was also shown through the
correlation of strategic agility with the two related constructs of organizational alignment
and strategy change.
One issue found with the operationalization of the Doz and Kosonen model was
the FLUID5 item (“My organization adopts new ways of doing business from other
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companies.”) Doz and Kosonen (2010, p. 372) call this item “grafting” and describe it as
importing new business models through the acquisition of other companies. While this
interpretation may be appropriate for large companies like Nokia and IBM which were
addressed by Doz and Kosonen, the pretesting phase of this study found small companies
to have little experience with mergers and acquisitions. The item was reworded to be
more general and was subsequently found to better align with strategic sensitivity than
with resource fluidity. The item was therefore moved to the formulation of strategic
sensitivity. Essentially, this study expanded the definition of strategic sensitivity to
include being sensitive to other companies in addition to one’s own organization and
customers. Notwithstanding this minor difference, the Doz and Kosonen (2010) model
was found to be conceptually valid.
Regarding RQ2, the results of the study suggested that firm age was related to
strategic agility, and that strategic agility was related to firm performance. In both cases,
the relationships were moderated by environmental turbulence. Figure 15 summarizes
these effects for the main study, showing the contribution of the interaction in terms of
the magnitude of the effect, statistical significance, and proportion of variance explained.

Figure 15: Moderating Effects of Environmental Turbulence
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The results of greatest interest may be the moderating influence of environmental
turbulence. Turbulence was found to positively moderate the relationship between firm
age and strategic agility, such that as firms became older, their agility decreased in low
turbulence but increased in high turbulence. Turbulence was also found to moderate the
relationship between strategic agility and firm performance, but the direction of the
moderation was more complex. In the pilot study, the relationship between agility and
performance was positively moderated. That is, as strategic agility increased, firm
performance improved in high turbulence but lessened in low turbulence. This negative
impact in low turbulence might be called the “Winter effect” after Sidney Winter who
argued that dynamic capabilities are expected to carry additional costs which may be
unnecessary in low turbulence (Winter, 2003). The Winter effect appears to be
characteristic of younger firms. In the main study, turbulence negatively moderated the
relationship between agility and performance. That is, as strategic agility increased, firm
performance improved in low turbulence but lessened in high turbulence. This negative
impact in high turbulence might be called the “dithering effect” in which firms may
dither between strategies too much in high turbulence, incurring the change costs without
realizing the benefits of a successful strategy. The dithering effect appears to be
characteristic of older firms which may also incur more cost than young firms when
changing strategy.
Continuing the discussion of RQ2, firm size was not found to be related to
strategic agility, and strategic agility was not found to mediate the relationship between
firm age (or size) and firm performance. It is unclear whether this lack of findings was
due to theory, limited sample size, or other factors. Further research is suggested. An
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additional, unhypothesized result was found with respect to strategic sensitivity, one of
the three strategic agility dimensions. It was found that environmental turbulence had an
indirect effect on strategy change through strategic sensitivity, as shown in Figure 16.
This suggests that turbulence leads to a heightened attention to strategy which leads to
making strategic changes. Without strategic sensitivity, firms may perceive turbulence
but not have the insight or confidence to respond strategically.

Figure 16: Mediating Effect of Strategic Sensitivity
To summarize the results of the study with respect to RQ2, it appears the key to
understanding how strategic agility relates to firm age, firm size, and firm performance
lies in the interaction with environmental turbulence. It is environmental turbulence that
influences whether firms become more or less strategically agile as they grow older, and
whether firms perform better or worse as they gain strategic agility. Environmental
turbulence also drives actual strategy change indirectly through strategic sensitivity.
Contributions to the Body of Knowledge
The body of knowledge related to strategic agility was enhanced by reducing the
three gaps previously identified. The first gap, that of multiple competing definitions and
models of strategic agility, was addressed through validation of the Doz and Kosonen
(2010) model. Strategic agility was defined as the firm’s capability to dynamically
change its plan for achieving sustained competitive advantage through its strategic
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sensitivity, leadership unity, and resource fluidity. This study was the first to
operationalize the three Doz and Kosonen (2008a) dimensions using the 15 subfactors
identified by Doz and Kosonen (2010). It is hoped that other researchers will adopt the
Doz and Kosonen model and the scale developed by this study, so that more rapid
advancement may be made in the field by building on consistent terms, measurements,
and findings.
The second gap was the need to identify relevant contingency factors related to
strategic agility. This study was the first to investigate strategic agility in multiple
industry sectors, and to investigate the effects of firm age and firm size on strategic
agility. Industry and firm age were found to matter with respect to strategic agility, but
firm size was not. Also, while relationships between strategic agility, environmental
turbulence, and performance had been previously studied, the results were mixed. This
study helps to explain those findings through a more robust, combined measure of firm
performance, and the discovery that the relationship between strategic agility and firm
performance can be either positive or negative depending on environmental turbulence
and firm age.
The third gap was the limited amount of empirical research on strategic agility.
Eight studies were identified, four of which were recently published (2017 or later). As
previously mentioned, these studies utilized varying definitions and models of strategic
agility and focused on single industries. While they all found relationships between
strategic agility and intermediate constructs (e.g., operations competitive capabilities,
absorptive capacity, business model innovation), the relationships with firm performance
and environmental turbulence (when tested) were mixed. This study added new findings
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to the empirical research regarding the effects of industry, firm age, and firm size on
strategic agility and firm performance, and a deeper understanding of the moderating
influence of environmental turbulence.
Contributions to Applied Practice
For the practitioner or firms seeking to leverage strategic agility within their
organizations, this study makes three main contributions. First, a strategic agility scale is
provided to enable firms (or business units) to measure and improve their strategic
agility. The scale is provided in Appendix E. Each of the Doz and Kosonen dimensions
is separately measurable, and programs may be emplaced to train or develop those
dimensions in need of improvement. Strategic sensitivity, as the most important
dimension according to the findings, should be given special attention.
Second, firms operating in stable environments are cautioned they may lose
strategic agility as they grow older. This may impact them later when strategic agility is
needed to battle the impacts of environmental turbulence. These firms may wish to use
the scale to monitor and maintain their strategic agility, or to welcome some degree of
environmental turbulence in their business (e.g., seek out new challenges) in order to
exercise their strategic agility regularly.
Third, strategic agility represents a tool (capability) that may be leveraged to
increase firm performance. However, the tool must be applied with care. If misapplied,
strategic agility may also decrease performance. The key to leveraging strategic agility
effectively is to understand the effect of environmental turbulence. The Winter effect
suggests that younger firms should be more agile in high turbulence to avoid performance
impacts but less agile in low turbulence to avoid unnecessary costs. The dithering effect
146

suggests that older firms should be more agile in low turbulence to escape the constraints
imposed by stability, but less agile in high turbulence so as not to dither between
strategies unnecessarily. Figure 17 summarizes these practical guidelines.

Figure 17: Practical Guidance for Leveraging Strategic Agility
Limitations
Generalizability is defined as the degree to which the results of a research study
on a sample from a given population can be applied to the population at large (Sullivan,
Johnson, Mercado, & Terry, 2009). The generalizability of this study was limited by
several factors primarily related to the research design. First, the State of Florida was
selected as the context for the study. A natural question would be whether the results can
be generalized to other states within the United States or to other countries? From a
regulatory perspective, federal business regulations apply to all states, and most statelevel regulations are similar across states. Many firms operate easily in multiple states,
providing the same products, business models, etc. Florida is also the fourth largest state
in terms of GDP and eighteenth in terms of industry diversity, so it is not an outlier or
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niche state in its size or business mix. There is therefore little evidence to suggest the
study results would not generalize to other U.S. states. The results, however, may not be
generalizable to dissimilar countries due to potentially significant differences in
government regulation, economic conditions, national culture, and other factors.
A second limitation of the study was the use of self-report survey data as opposed
to independent, objective sources of data. While the behavioral nature of the strategic
agility subfactors required a survey questionnaire, other constructs such as firm
performance and environmental turbulence are often collected from public filings or
industry databases. However, these sources are difficult to find for small, private firms.
Thus, all the study constructs were collected through the questionnaire. Also, while 97%
of the respondents were CEOs or members of the top management team, suggesting
adequate knowledge of the firm’s strategy and performance, only one respondent was
used per firm, increasing the possibility of inaccurate or biased responses. These
limitations were mitigated in the research design using objective survey items where
possible (e.g., profitability measured by percentage), by the promise of anonymity of the
response data, and by multiple checks for nonresponse bias and common method
variance.
Another limitation was the sample size of 73 firms. The main survey was
designed to provide a sample of approximately 200 firms based on the response rate of
the pilot study. However, a lower response rate was found when expanding the survey
from the Space Coast region to the full State of Florida. The sample size still provided
sufficient power to detect statistically significant relationships between firm age, strategic
agility, environmental turbulence, and firm performance. But a larger sample, providing
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greater statistical power, may have found relationships involving firm size and the
mediating effect of strategic agility.
Finally, although the study was the first to address strategic agility in multiple
industry sectors (manufacturing, professional services, and construction), the results may
not be generalizable to other sectors such as government, utilities, or healthcare.
Recommendations and Future Research
Research on strategic agility is still in the early stages. It is hoped that this study
has strengthened the foundation of the construct by validating the Doz and Kosonen
(2010) model, expanding the set of identified contingencies, and establishing repeatable
empirical findings particularly regarding firm performance. However, much work
remains to be done. Each of the limitations described in the previous section warrants
additional research. These include the study of the construct in additional contexts and
industries coupled with more objective data and larger sample sizes. With a larger
sample, Structural Equation Modelling (SEM) could be used as an additional and
potentially more powerful analytical method. Also, the strategic agility scale, while
validated, could be fined tuned through additional use and minor wording changes, to
maximize Cronbach’s alphas and factor loadings, and improve the instrument’s
reliability.
Longitudinal study of strategic agility is recommended. By measuring and
tracking the strategic agility of one or more firms over time, causal relationships could be
identified both in the development of the capability and its outcomes. Contexts
demonstrating turbulence such as autonomous vehicles (due to technology advancement,
competition, and deregulation), as well as stability such as utilities (due to monopoly and
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regulation), would be of interest. Unfortunately, longitudinal studies in strategic
management may take years in order to witness the results of strategic change.
Future research on the interplay between strategic agility and environmental
turbulence is recommended. These two constructs appear to go hand in hand, with the
relevance of environmental turbulence to strategy recognized by Igor Ansoff over 30
years ago (Ansoff et al., 1984/2019). The specific sources and types of turbulence (e.g.,
political, technological, economic, customer, competitor, etc.) should be identified and
quantified. Also, other contingencies involved in the influence of environmental
turbulence (e.g., leadership, entrepreneurial orientation) should be explored.
Finally, future research is recommended on strategic sensitivity. This one
dimension of the Doz and Kosonen (2010) model explained a large proportion of the
variance found in the relationships between the variables of interest in the study. It was
also found to mediate, on its own, the relationship between environmental turbulence and
strategy change. While a component of strategic agility, strategic sensitivity is its own
construct, defined as an awareness and attention to strategic developments both internal
and external to the organization (Doz & Kosonen, 2010). This construct could be studied
with respect to the literature on environmental scanning (Jennings & Lumpkin, 1992;
Pryor, Holmes, Webb, & Liguori, 2019) and entrepreneurial discovery (Kirzner, 1997),
two similar constructs which have been associated with firm performance and rent
appropriation. It may be found that strategic sensitivity connects strategic agility to these
research streams, providing an avenue for building additional theory.
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Appendix A: Survey Questionnaire
This appendix contains the final survey questionnaire used for the main study. The
variable name corresponding to each item is included in brackets, for clarity.
Main Study Questionnaire
Thank you for participating in this survey. All responses will be kept strictly
confidential, secure, and anonymous. The questionnaire consists of 5 sections and a total
of 44 questions. It should take about 10 minutes to complete. Please answer all
questions objectively and do not skip any questions.
Section 1. Please answer the following administrative questions about your company by
filling in the blank or selecting the best answer from the alternatives.
1. Please enter your 8-digit Company ID number from the survey request to validate
your response (e.g., 12345678). [ID]
_____________
2. Where is your company headquarters located (zip code)? [ZIP]
_____________
3. What is your role in the company? [ROLE]
□ CEO
□ Top Management
□ Middle Management
□ Other
4. What type of legal entity is your company? [ENTITY]
□ C Corporation
□ S Corporation
□ Limited Liability Company
□ Other
5. What is the primary industry sector in which your company operates? [INDUS]
□ Manufacturing
□ Construction
□ Professional Services
□ Other
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6. Does your company operate under a franchise agreement? [FRAN]
□ Yes
□ No
7. Is your company a non-profit (or not-for-profit) organization? [NONPROF]
□ Yes
□ No
8. Is your company a branch or subsidiary of another organization? [BRANCH]
□ Yes
□ No
9. In what year was your company founded (e.g., 1997)? [YEAR]
_____________
10. How many employees did your company have on average last year (e.g., 50)?
[EMP]
_____________
11. What was your company’s annual revenue in U.S. dollars last year? [REV]
□ < $1 million
□ $1 million to $10 million
□ $11 million to $50 million
□ $51 million to $100 million
□ $101 million to $500 million
□ $501 million to $1 billion
□ > $1 billion
12. What was your company’s approximate profit margin (return on sales) last year?
[PROF]
□ < 0%
□ 0% to 5%
□ 6% to $10%
□ 11% to 15%
□ 16% to 20%
□ 21% to 25%
□ > 25%
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13. What was your company’s approximate growth rate (year-over-year revenue
increase) last year? [GROW]
□ < 0%
□ 0% to 5%
□ 6% to $10%
□ 11% to 15%
□ 16% to 20%
□ 21% to 25%
□ > 25%
14. How would you rate your company’s performance against its objectives last year?
[OBJ]
□ Far below target □ Below target □ On target □ Above target
□ Far above target
Section 2. The following questions are about the external environment in which your
company operates. The external environment is defined as customer needs, supplier
support, competitive trends, economic conditions, and legal regulations. Please select the
choice ranging from Very Low to Very High that best answers each question.
15. How complex is your company’s external environment? [TURB1]
□ Very Low □ Low □ Medium □ High □ Very High
16. How rapidly do challenges evolve in the external environment? [TURB2]
□ Very Low □ Low □ Medium □ High □ Very High
17. How novel is each challenge in the external environment? [TURB3]
□ Very Low □ Low □ Medium □ High □ Very High
18. How unpredictable is the external environment? [TURB4]
□ Very Low □ Low □ Medium □ High □ Very High
19. How frequently does the external environment shift between being stable and
unstable? [TURB5]
□ Very Low □ Low □ Medium □ High □ Very High
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Section 3. Please answer the following questions about recent changes in strategy at your
company. Strategy is defined as market focus, product mix, key resources, and business
model (how you make money).
20. How many times did your company change (or modify) its strategy over the last 3
years? [CHG1]
□ None □ Once or twice □ Several times □ Many times □ Continually
21. If strategy changes were made, how significant were they on average? [CHG2]
□ Very minor □ Minor □ Medium □ Major □ Very major
22. If strategy changes were made, how long did it take to implement them on
average? [CHG3] (Reverse coded)
□ No time at all □ Days □ Weeks □ Months □ Years
Section 4. The following questions are about your organization’s leadership. Please
select how strongly you agree or disagree with each statement.
23. The leaders of my organization engage in open dialogue and welcome differences
of opinion. [UNITY1]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
24. The leaders of my organization reveal their underlying motives including
aspirations, biases, and fears. [UNITY2]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
25. The leaders of my organization operate as an integrated, interdependent, valuecreating team. [UNITY3]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
26. The leaders of my organization are aligned around a common interest through a
compelling mission, aspirational vision, shared values, and emotion. [UNITY4]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
27. The leaders of my organization are caring and demonstrate empathy and
compassion for others. [UNITY5]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
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Section 5. The following questions are about your organization in general. Please select
how strongly you agree or disagree with each statement.
28. My organization anticipates future customer needs. [SENSE1]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
29. My organization uses experimenting (e.g., prototypes, pilots, in-market tests) to
probe the future. [SENSE2]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
30. My organization reflects on the company’s past evolution and future trajectory.
[SENSE3]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
31. My organization considers a wide range of potential products and services by
viewing our business in abstract terms. [SENSE4]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
32. My organization recognizes the need to try new business models. [SENSE5]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
33. The elements of my organization (e.g., departments, lines of business) are loosely
coupled and flexible. [FLUID1]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
34. My organization’s underlying business systems and processes are modular and
easily changed. [FLUID2]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
35. Resources in my organization are easily accessed across organizational
boundaries. [FLUID3]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
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36. My organization uses multiple business models for different market segments or
products. [FLUID4]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
37. My organization adopts new ways of doing business from other companies.
[FLUID5]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
38. There is a rational flowdown of goals within my organizational structure.
[ALIGN1]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
39. The reward systems in my organization are tied to our strategic goals, values, and
tactics. [ALIGN2]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
40. The cultural values of my organization are consistent with our strategic goals.
[ALIGN3]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
41. The cultural norms for behavior in my organization are consistent with our tactics.
[ALIGN4]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
42. The members of my organization are highly goal driven. [ALIGN5]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
43. There is good fit between the demands of the external environment and our
strategic goals and tactics. [ALIGN6]
□ Strongly disagree □ Disagree □ Mildly disagree □ Neutral □ Mildly agree
□ Agree □ Strongly agree
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Thank you for completing this questionnaire. If you would like your firm to receive a
summary of the research findings at the conclusion of the study, please provide an email
address below. Select DONE to submit your responses.
44. Email address (optional). [EMAIL]
_____________
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Appendix B: Survey Participant Contact Letters
This appendix contains the initial contact letter and the follow-up reminder letter sent by
postal mail to each firm in the main study. Bracketed items were filled in appropriately
for each company.
Main Study Initial Letter
[Name]
[Title]
[Company Name]
I would like to request your firm’s participation in groundbreaking research on the
concept of strategic agility in Florida-based companies. This rigorous, academic study is
being conducted by the Florida Institute of Technology (FIT) in Melbourne, and
participation is encouraged by the Florida Chamber of Commerce in Tallahassee.
Participation involves only a 10-minute on-line survey which may be accessed as
follows.
Website:
surveymonkey.com/r/floridatech
Company ID: [12345678]
The survey is intended for the CEO or a member of your company’s top management
team. Please forward this request to the appropriate person, if needed.
All data collected by the survey will be kept strictly confidential and secure. No
participant names, firm names, or individual responses will be disclosed in any way. The
data will be aggregated and reported using statistical methods. There are no significant
risks involved in participation.
Please take a moment to log in and complete this survey today. In return, you will
receive a summary of the findings and practical recommendations for use within your
firm. If you have any questions or concerns, please contact me by phone or email as
indicated below.
Thank you,

Jonathan H. Reed
Nathan M. Bisk College of Business
Florida Institute of Technology
[Phone, Email]
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Additional points of contact:
Dr. Lisa Steelman
Chair, FIT Institutional Review Board
[Phone, Email]

Ms. Carolyn Gosselin
Senior VP, Florida Chamber of Commerce
[Phone, Email]
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Main Study Follow-up Letter
[Name]
[Title]
[Company]
This letter is a follow-up request for your firm’s participation in groundbreaking research
on the value of strategic agility in Florida-based business. We need your input! This
rigorous, academic study is being conducted by the Florida Institute of Technology (FIT)
in Melbourne and is supported by the Florida Chamber of Commerce in Tallahassee.
Our initial survey request was ill-timed with the arrival of Hurricane Dorian to Florida’s
east coast. To increase our response rate, we pledge to donate $5.00 to the Bahamas Red
Cross hurricane relief fund for each firm that participates. Your response will contribute
to both our study and to those in need.
Please complete a simple 10-minute on-line survey using the following website and
company ID. All data will be kept strictly confidential and anonymous. The survey is
intended for the CEO or a member of the top management team.
Website:
surveymonkey.com/r/floridatech
Company ID: [12345678]
All participants will also receive a summary of the research findings with practical
recommendations for use within their firms. If you have any questions or concerns,
please contact me by phone or email as indicated below.
Thank you,
[Signature]
Jonathan H. Reed
Principal Investigator
FIT Nathan M. Bisk College of Business
[Phone, Email]
Additional points of contact:
Dr. Lisa Steelman
Chair, FIT Institutional Review Board
[Phone, Email]

Ms. Carolyn Gosselin
Senior VP, Florida Chamber of Commerce
[Phone, Email]
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Appendix C: Descriptive Statistics
Main Study Collected Data (Continuous Variables Only)
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Main Study Computed Variables (Continuous Variables Only)
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Appendix D: Factor Loadings
This appendix provides the confirmatory factor analysis and factor loadings for each
latent construct in the main study. The extraction method was principal component
analysis and the loadings are unrotated.
Environmental Turbulence (TURB)

Component
1
2
3
4
5

Initial Eigenvalues
Total
% of Variance
Cumulative %
2.970
59.400
59.400
.932
18.650
78.049
.439
8.789
86.839
.367
7.341
94.179
.291
5.821
100.000

Factor
TURB1
TURB2
TURB3
TURB4
TURB5

Loadings
Component 1
.682
.856
.795
.778
.732

Factor
ALIGN1
ALIGN2
ALIGN3
ALIGN4
ALIGN5
ALIGN6

Loadings
Component 1
.687
.736
.844
.804
.743
.693

Factor
SENSE1
SENSE2
SENSE3
SENSE4
SENSE5
FLUID5

Loadings
Component 1
.779
.563
.589
.730
.696
.658

Organizational Alignment (ALIGN)

Component
1
2
3
4
5
6

Total
3.406
.878
.638
.578
.345
.154

Initial Eigenvalues
% of Variance
Cumulative %
56.771
56.771
14.637
71.408
10.638
82.046
9.631
91.677
5.757
97.434
2.566
100.000

Strategic Sensitivity (SENSE)

Component
1
2
3
4
5
6

Total
2.721
.879
.791
.662
.592
.355

Initial Eigenvalues
% of Variance
Cumulative %
45.343
45.343
14.652
59.995
13.183
73.178
11.027
84.205
9.874
94.080
5.920
100.000
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Leadership Unity (UNITY)

Component
1
2
3
4
5

Total
3.137
.679
.609
.342
.234

Initial Eigenvalues
% of Variance
Cumulative %
62.734
62.734
13.580
76.314
12.176
88.490
6.833
95.323
4.677
100.000

Factor
UNITY1
UNITY2
UNITY3
UNITY4
UNITY5

Loadings
Component 1
.772
.843
.817
.816
.705

Factor
FLUID1
FLUID2
FLUID3
FLUID4

Loadings
Component 1
.766
.791
.629
.611

Resource Fluidity (FLUID)

Component
1
2
3
4

Initial Eigenvalues
Total
% of Variance
Cumulative %
1.981
49.534
49.534
.797
19.935
69.469
.714
17.849
87.319
.507
12.681
100.000
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Appendix E: Strategic Agility Scale
This appendix contains the final strategic agility scale used by the main study. All items
were rated on a 7-point Likert-type scale ranging from Strongly Disagree (1) to Strongly
Agree (7). Strategic Agility was computed as the product of the mean of each group of
items (SENSE x UNITY x FLUID), resulting in a value from 1 to 343.
Strategic Sensitivity (SENSE)
1. My organization anticipates future customer needs.
2. My organization uses experimenting (e.g., prototypes, pilots, in-market tests) to
probe the future.
3. My organization reflects on the company’s past evolution and future trajectory.
4. My organization considers a wide range of potential products and services by
viewing our business in abstract terms.
5. My organization recognizes the need to try new business models.
6. My organization adopts new ways of doing business from other companies.
Leadership Unity (UNITY)
1. The leaders of my organization engage in open dialogue and welcome differences
of opinion.
2. The leaders of my organization reveal their underlying motives including
aspirations, biases, and fears.
3. The leaders of my organization operate as an integrated, interdependent, valuecreating team.
4. The leaders of my organization are aligned around a common interest through a
compelling mission, aspirational vision, shared values, and emotion.
5. The leaders of my organization are caring and demonstrate empathy and
compassion for others.
Resource Fluidity (FLUID)
1. The elements of my organization (e.g., departments, lines of business) are loosely
coupled and flexible.
2. My organization’s underlying business systems and processes are modular and
easily changed.
3. Resources in my organization are easily accessed across organizational
boundaries.
4. My organization uses multiple business models for different market segments or
products.
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